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(54) File transfer method, file requesting client device, and file server device 



(57) A scheme for transferring files from a file server 
to a file requesting client, which enables request and 
transfer of files which are related to a user requested file 
at a time of transferring a user requested file. The file 
requesting client makes a file request indicating a 
desired file, and in response the file server transfers a 
file list of files related to the desired file indicated by the 
file request. Then, the file requesting client makes a 
transfer request requesting a transfer of files according 
to the file list, and in response the file server transfers 
the files requested by the transfer equest. Alternatively, 
the file requesting client makes a request indicating a 
desired file, and in response the file server transfers a 
concatenated file formed by concatenating files related 
to the desired file indicated by the request. Then, the file 
requesting client extracts individual files from the con- 
catenated file. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Inventinn 

The present invention relates to a file transfer 
method, a file requesting client device, and a file server 
device in a system for transferring files from a file server 
to a file requesting client. 

Description of the Background Art 

In recent years, a system for providing a service of 
electronic information such as electronic newspapers 
and electronic publications by utilizing the WWW (World 
Wide Web) has been widely used. The WWW is a sys- 
tem which provides various files through a network from 
a WWW server to a WWW viewer which is a client. In 
the WWW. it is possible to handle files in a format called 
HTML (HyperText Markup Language), where it is possi- 
ble to set up a hyperlink from one HTML file to another 
file. The message exchanges between the server and 
the client are carried out according to the HTTP (Hyper- 
Text Transfer Protocol). By utilizing the WWW. files on 
the WWW servers around the world can be referred 
from the WWW viewer In the recent electronic informa- 
tion service, there is an attempt to provide information 
by charging fee using this WWW. 

Here, the file is used as a generic term for all the 
information which is formed by media such as text, fig- 
ures, static images, video, audio, etc., and which can be 
electronically provided. One file may be formed by mul- 
tiple media. 

On the other hand, there is a trend among users to 
utilize computers in compact sizes. In addition to desk- 
top computers, computers in portable sizes such as lap- 
top computers, notebook computers, PDA (Personal 
Digital Assistance), etc. are frequently utilized. Unlike 
the usual desktop computer, the portable terminal is not 
necessarily used in a state of being connected to a net- 
work all the times, and is rather frequently used by 
being connected to a network according to the need. 

In a case of obtaining information by utilizing the 
WWW from such a computer, it is necessary to keep the 
portable terminal in a state of being connected to a net- 
work until the utilization of the WWW is finished. How- 
ever, in a case where the portable terminal is connected 
to a network via a modem, for example, it is desirable to 
download as much information as possible into the port- 
able terminal first and to view the information content 
later on after the connection is disconnected. 

Also, in future, it is expected that an information 
server will be placed on a street corner so as to realize 
a situation in which many people can utilize it to down- 
load desired files at desired times into the portable ter- 
minal owned by each user for some charge or for free. 
In such a situation, it is also necessary to make it possi- 
ble to download the necessary files first, and to view the 



files later on at places distanced from the information 
server. 

Consequently, for the portable terminal in particu- 
lar, at a time of obtaining a desired document by con- 
5 necting the terminal to the network, it is necessary to 
provide a function which enables references to files sim- 
ilarly as in a case of accessing to the WWW server even 
in a state where the terminal is disconnected from a net- 
work, by downloading not just the desired file but also 
• 10 those files which are likely to be necessary later on into 
the terminal in advance. This is also an effective 
scheme for the desk top computer as well, because by 
downloading files in advance, it becomes possible to 
display files immediately when a user needs the files. 
15 To this end, it is possible to consider a scheme in 
which a user explicitly requests necessary files to the 
server at a time of connecting a computer to a network 
and downloading a certain file from the server, when- 
ever it is possible to specify the other files which are 
20 likely to be necessary later on. 

•however, when there are many necessary files, it 
would be necessary for a user to carry out tedious 
processing. For instance, in a case of electronic news- 
papers, it is not rare for the newspaper of each day to 
25 comprise over one hundred files, and in such a case, it 
would be necessary for a user to make accesses over 
one hundred times in order to download all these files. 

Thus, in a conventional system for transferring files 
between the file server and the file requesting client, at 
30 a time of downloading a desired file, it has been difficult 
for the file requesting client or a user using the file 
requesting client to conveniently specify files related to 
that desired file which are also to be downloaded. 
To sum up the above, in the WWW. a transfer of 
35 files from a server to a client is basically carried out file 
by file. Namely, when a user requests a display of a file 
such as a document, the WWW client communicates 
with the WWW server to carry out a transfer of the 
requested file, and displays the transferred file on a 
40 screen. In a case of displaying another file, the same 
operation is to be repeated again. 

However, in a case where the client computer is a 
computer such as a portable terminal which is not nec- 
essarily used under an environment in which it is always 
45 possible to connect the terminal to a network, the above 
scheme is insufficient. In order to provide necessary 
files to a user immediately in response to a request from 
a user, it is necessary to transfer multiple files collec- 
tively from the server to the client while the client corn- 
so puter is connected with the network and store the 
transferred files at the client side. 

SUMMARY OF THP IMVFMTrr^M 

55 It is therefore an object of the present invention to 
provide a file transfer method, a file server device, and a 
file requesting client device in a system for transferring 
files from a file server to a file requesting client, for ena- 
bling request and transfer of files which are related to a 
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user requested file at a time of transferring a user 
requested file. 

It is another object of the present invention to pro- 
vide a file transfer methods, a file server device, and a 
file requesting client device, capable of efficiently limit- 
ing a number of transferred files when a file transfer is 
not fast enough, or when an available storage medium 
capacity. provided in a client is insufficient, or else when 
a file display and execution capability of a client is lim- 
ited, in which already transferred filed can be utilized at 
a client side even when a file transfer is interrupted in 
order to limit a number of transferred files. 

According to one aspect of the present invention 
there is provided a method for transferring files from a 
file server to a file requesting client, comprising the 
steps of: (a) making a file request indicating a desired 
file, from the file requesting clients to the file server; (b) 
transferring a file list of files related to the desired file 
Indicated by the file request, from the file server to the 
file requesting client; (c) making a transfer request 
requesting a transfer of files according to the file list, 
from the file requesting client to the file server; and (d) 
transferring the files requested by the transfer request, 
from the file server to the file requesting client. 

According to another aspect of the present inven- 
tion there is provided a file server device for providing 
files according to requests from a client, comprising: a 
storage medium for storing files tiiat can be provided by 
the file server device and af ile list of files related to each 
stored file: receiving means for receiving a file reiquest 
indicating a desired file and a transfer request request- 
ing a transfer of files from the client; and transmitting 
means for transmitting to the client the file list corre- 
sponding to the desired file indicated by the file request 
when the receiving means receives the file request, and 
the files requested by the transfer request when the 
receiving means receives the transfer request. 

According to another aspect of the present inven- 
tion there is provided a file requesting client device for 
receiving files provided by a file server, comprising: file 
request means for making a file request indicating a 
desired file, to the file server; receiving means for 
receiving an information transmitted from the file server 
in response to the file request; and transfer request 
means for making a transfer request for requesting a 
transfer of files according to a file list of files related to 
the desired file indicated by the file request, to tiie file 
server, when the information received by the receiving 
means is the file list. 

According to another aspect of the present inven- 
tion there is provided an article of manufacture, com- 
prising: a computer usable medium having computer 
readable program code means embodied therein for 
causing a computer to function as a file server for pro- 
viding files according to requests from a client, the com- 
puter readable program code means including: first 
computer readable program code means for causing 
said computer to receive a file request indicating a 
desired file and a transfer request requesting a transfer 



of files from the client; and second computer readable 
program code means for causing said computer to 
transmit to the client a file list of files related to the 
desired file indicated by the file request when the first 

5 computer readable program code means receives the 
file request, and the files requested by the transfer 
request when the first computer readable program code 
means receives the transfer request. 

According to anotiner aspect of the present inven- 

10 tion there is provided an article of manufacture, com- 
prising: a computer usable medium having computer 
readable program code means embodied therein for 
causing a computer to function as a file requesting client 
for receiving files provided by a file server, the computer 

15 readable program code means including: first computer 
readable program code means for causing said compu- 
ter to make a file request indicating a desired file, to the 
file server; second computer readable program code 
means for causing said computer to receive an informa- 

20 tion transmitted from the file server in response to the 
file request; and third computer readable program code 
means for causing said computer to make a transfer 
request for requesting a transfer of files according to a 
file list of files related to the desired file indicated by the 

25 file request, to the file server, when the information 
received by the second computer readable program 
code means is the file list. 

According to another aspect of the present inven- 
tion there is provided a method for transferring files from 

30 a file server to a file requesting client, comprising the 
steps of: (a) making a request indicating a desired file, 
from the file requesting client to the file server; (b) trans- 
ferring a concatenated file formed by concatenating files 
related to the desired file indicated by the request, from 

35 the file server to the file requesting client; and (c) 
extracting individual files from the concatenated file at 
the file requesting client. 

According to another aspect of the present Inven- 
tion there is provided a file server device for providing 

40 files according to requests from a client, comprising: a 
storage medium for storing files that can be provided by 
the file server device, and a concatenated file formed by 
concatenating files related to each stored file; receiving 
means for receiving a request indicating a desired file 

45 from the client; and transmitting means for transmitting 
to the client the concatenated file corresponding to the 
desired file indicated by the request and a program for 
extracting individual files from the concatenated file. 
According to another aspect of the present inven- 

50 tion there is provided a file requesting client device for 
receiving files provided by a file server, comprising: 
request means for making a request indicating a 
desired file to the file server; receiving means for receiv- 
ing an information transmitted from the file server in 

55 response to the file request; and extracting means for 
extracting individual files from a concatenated file 
formed by concatenating files related to the desired file 
indicated by tiie request, when the information received 
by tiie receiving means is the concatenated file. 
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According to another aspect of the present inven- 
tion there is provided an article of manufacture, com- 
prising: a computer usable medium having computer 
readable program code means embodied therein for 
causing a computer to function as a file server for pro- 
viding files according to requests from a client, the com- 
puter readable program code means including: first 
computer readable program code means for causing 
said computer to receive a request indicating a desired 
file from the client; and second computer readable pro- 
gram code means for causing said computer to transmit 
to the client a concatenated file formed by concatenat- 
ing files related to the desired file indicated by the 
request and a program for extracting individual files 
from the concatenated file. 

According to another aspect of the present inven- 
tion there is provided an article of manufacture, com- 
prising: a computer usable medium having computer 
readable program code means embodied therein for 
causing a computer to function as a file requesting client 
for receiving files provided by a file server, the computer 
readable program code means including: first computer 
readable program code means for causing said compu- 
ter to make a request indicating a desired file to the file 
server: second computer readable program code 
means for causing said computer to receive an irtforma- 
tion transmitted from the file server in response to the 
file request; and third computer readable program code 
means for causing said computer to extract individual 
files from a concatenated file formed by concatenating 
files related to the desired file indicated by the request, 
when the information received by the second computer 
readable program code means is the concatenated file. 

Other features and advantages of the present 
invention will become apparent from the following 
description taken in conjunction with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of an information commu- 
nication system for realizing the file transfer method 
according to the present invention. 

Fig. 2 is a sequence chart for an exemplary file 
transfer procedure in the first embodiment of the 
present invention. 

Fig. 3 is an illustration of an exemplary description 
of a menu that can be used in the first embodiment of 
the present invention. 

Fig. 4 is an illustration of one example of a file list 
that can be used in the first embodiment of the present 
invention. 

Fig. 5 is an illustration of another example of a file 
list that can be used in the first embodiment of the 
present invention. 

Fig. 6 is a block diagram of an exemplary viewer 
program that can be used in the first embodiment of the 
present invention. 

Fig. 7 is a flow chart for an exemplary processing by 
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the viewer program of Fig. 6 in the first embodiment of 
the present invention. 

Rg. 8 is an illustration of another exemplary 
description of a menu that can be used in the first 
5 embodiment of the present invention. 

Rg. 9 is an illustration of an exemplary HTML file 
containing an applet that can be used in the first embod- 
iment of the present invention. 

Fig. 10 is a sequence chart for another exemplary 
10 file transfer procedure in the first embodiment of the 
present invention. 

Rg. 1 1 is a flow chart for an exemplary processing 
by an applet in the first embodiment of the present 
irrvention. 

15 Fig. 12 is an illustration of an exemplary viewer 
screen in the first embodiment of the present invention. 

Fig. 13 is a sequence chart for still another exem- 
plary file transfer procedure in the first embodiment of 
the present invention. 
20 Rg. 14 is a sequence chart for an exemplary file 
transfer procedure in the second embodiment of the 
present invention. 

Fig. 15 is an illustration of an exemplary description 
of a menu that can be used in the second embodiment 
25 of the present invention. 

Fig. 16 is an illustration of an example of a 
requested file that can be used in the second embodi- 
ment of the present invention. 

Fig. 17 is a sequence chart for another exemplary 
30 file transfer procedure in the second embodiment of the 
present invention. 

Rg. 18 is an illustration of another exemplary 
description of a menu that can be used in the second 
embodiment of the present invention. 
35 Fig. 19 is an illustration of an exemplary HTML file 
containing an applet that can be used in the second 
embodiment of the present invention. 

Fig. 20 is an illustration of still another exemplary 
description of a menu that can be used in the second 
40 embodiment of the present invention. 

Rg. 21 is a block diagram of an exemplary viewer 
program that can be used in the second emt)odiment of 
the present invention. 

Fig. 22 is a block diagram of an exemplary WWW 
45 server program that can be used in the first and second 
embodiments of the present invention. 

Fig. 23 is a block diagram of an information commu- 
nication system for realizing the file transfer method 
according to the third embodiment of the present inven- 
50 tion. 

Fig. 24 is a flow chart for the first concrete example 
of an operation procedure for a file display program in 
the third embodiment of the present invention. 

Fig. 25 is an illustration of an example of a file list 
55 that can be used in the third embodiment of the present 
invention. 

Fig. 26 is a flow chart for the second concrete 
example of an operation procedure for a file display pro- 
gram in the third embodiment of the present invention. 
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Fig. 27 is an illustration of an exemplary HTML file 
containing a multiple files transfer program that can be 
used in the third embodiment of the present invention. 

Fig. 28 is a flow chart for the third concrete example 
of an operation procedure for a file display program in 
the third embodimerrt of the present invention. 

Fig. 29 is a flow chart for the fourth concrete exam- 
ple of an operation procedure for a file display program 
in the third embodiment of the present invention. 

Fig. 30 is a block diagram of an information commu- 
nication system for realizing the file transfer method 
according to the fourth embodiment of the present 
invention. 

Fig. 31 is a flow chart for the first concrete example 
of an operation procedure for a file display program in 
the fourth embodiment of the present invention. 

Fig. 32 is an illustration of an example of a concate- 
nated file that can be used in the fourth embodiment of 
the present invention. 

Fig. 33 is a flow chart for the second concrete 
example of an operation procedure for a file display pro- 
gram in the fourth embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to Rg. 1 to Fig. 13. the first embodi- 
ment of a file transfer method, a file server device, and 
a file requesting client device according to the present 
invention will be described in detail. 

In this first embodiment, an information communi- 
cation system has a configuration as shown in Fig. 1 , 
which generally comprises a file server 110 and a file 
requesting client 120, where the file requesting client 
120 receives files provided by the file server 110 by 
means of message exchanges between the file server 
110 and the file requesting client 120. 

The file requesting server 120 is connected with the 
file server 1 1 0 by means of communication devices 1 27 
and 157 In forms of modems, LAN. infrared interfaces, 
etc. 

This information commucation system of Fig. 1 can 
be used in such a manner, for example, that the file 
server 1 1 0 is placed at a street corner or inside an office 
as an electronic information service server for providing 
electronic newspapers, electronic publications, internal 
documents, etc.. and files provided by the file server 
110 are received by connecting the file requesting client 
120 to the file server 1 10. where the file requesting cli- 
ent 1 10 is given in a form of a compact size portable ter- 
minal such as PC or PDA. 

The file server 110 includes a request handling unit 
151 for handling requests from the file requesting client 
120, and a request processing unit 152 for carrying out 
processing according to the requests handled by the 
request handling unit 151. In this first embodiment, the 
file server 1 1 0 executes a file server program 1 50 which 
is programmed to contain functions of the request han- 
dling unit 151 and the request processing unit 152. 



To this file server 110, a storage medium 156 is 
connected, and this storage medium 156 stores files 

1 1 1 that can be provided by the file server 1 1 0, file lists 

112 registering information on other related files of each 
5 file, and a menu 1 13 which is a list of files that can be 

provided by the file server 110. 

The file requesting client 1 20 includes a connection 
unit 131 for setting up a connection with the file server 
1 10, a file request unit 132 for requesting a file to the file 

10 server 110, a file receiving unit 133 for receiving a file 
requested from the file request unit 132. a file storing 
unit 134 for storing a file received by the file receiving 
unit 133 into a storage medium, a file display unit 135 for 
displaying a file requested by a user, a request handling 

15 unit 136 for handling requests from the user, and a dis- 
connection unit 137 for carrying out a processing to fin- 
ish a communication with the file server 110 and 
disconnect a network connection. In this first embodi- 
ment, the file requesting client 120 executes a file dis- 

20 play program 130 which is programmed to contain 
functions of the connection unit 131. the file request unit 
132, the file receiving unit 133, the file storing unit 134, 
the file display unit 135. the request handling unit 136 
and the disconnection unit 137. It is also possible to 

25 implement the connection unit 131 and the disconnec- 
tion unit 137 of the file requesting client 120 as a sepa- 
rate program independently from the file display 
program 130. 

The file requesting client 120 is connected with a 

30 Storage medium 121 having a cache region 121a in 
order to store the files 1 1 1 received from the file server 
110. 

In this first embodiment, it is assumed that the file 
server program 150 of the file server 1 10 is given by a 
35 WWW server program, and the file display program 130 
of the file requesting server 120 is given by a VVWW 
viewer program. 

The operations of the file server 110 and the file 
requesting client 120 in this system of Fig. 1 are as fol- 

40 lows. 

In the file requesting client 120, the connection unit 
131 carries out a processing for enabling the communi- 
cation by HTTP with the file server 110 which is con- 
nected at the communication device 127 such as a 

45 modem or an infrared interface. Then, a menu transmit- 
ted from the file server 110 in response to a menu 
request from the file requesting client 120 is received at 
the file receiving unit 133. When a file is selected from 
the menu by the user and a user's request is entered, 

50 this request is handled at the request handling unit 136. 
The file request unit 132 then transmits a file request 
140 according to this handled request. 

When a file transmission 141 corresponding to the 
file request 140 transmitted from the file request unit 

55 132 is received from the file server 1 10. the transmitted 
file is received at the file receiving unit 133. When an 
information received at the file receiving unit 1 33 is a file 
list, the file requesting client 120 further requests files 
listed in that file list from the file request unit 1 32. When 
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a file corresponding to the file request 140 from the file 
request unit 132 is transmitted from the file server 110, 
this file is received at the file receiving unit 133. This 
received file is then stored into the cache region 121a of 
the storage medium 121 by the file storing unit 134. In 
addition, when an information received at the file receiv- 
ing unit 133 is a file requested by the user, this file is dis- 
played by the file display unit 135. 

In a case where the file requesting client 120 
wishes to disconnect the connection with the currently 
connected file sender 110, the processing by the discon- 
nection unit 137 is carried out. Here, the user of the file 
requesting client 120 is capable of carrying out the dis- 
connection processing by the disconnection unit 137 at 
any desired timing. When the user requested the dis- 
connection, if the transmission of the file from the file 
server 110 is already completed, the processing for the 
disconnection is carried out immediately, if it is in a mid- 
dle of the file transmission, the disconnection process- 
ing is carried out after the abort processing. Note that, 
for the processing at the disconnection unit 137 in a 
case of a disconnection request in a middle of the file 
transmission, it is also possible to use a processing in 
which the execution of the abort processing is delayed 
until the completion of the file transmission, or a 
processing in which the fact that it is in a middle of the 
file transmission is notified to the user and whether the 
user wishes to abort the file transmission or not is 
checked. 

On the other hand, in the file server 110, the 
request handling unit 151 handles the file request 140 
transmitted from the file request unit 132 of the file 
requesting client 120. Then, the request processing unit 
152 searches a file list for the requested file correspond- 
ing to the file request 140 from the file lists 112, and 
transmits the searched file list to the file requesting cli- 
ent 120 by the file transmission 141. 

Fig. 2 shows an exemplary file transfer procedure in 
this first embodiment in terms of communications 
between the file server 1 1 0 and the file requesting client 
120. In this Fig. 2. it is assumed that the HTTP is used 
as the file transmission protocol. 

When the user wishes to receive a desired file, the 
user first connects the file requesting client 120 to an 
appropriate file server 1 10 by using the communication 
device 127 such as a modem or an infrared interface. 
Then, in order to carry out the processing necessary in 
creating a state in which communications by the HTTP 
between the file server 110 and the file requesting client 
120 are possible, a connection request 601 is sent from 
the file requesting client 1 20 to the file server 1 1 0. At the 
file server 110 side, when the connection request 601 
from the file requesting client 120 is received, a 
response 602 is returned after a necessary processing 
is carried out. Here, the processings for the connection 
request 601 and the response 602 can be carried out by 
utilizing the PPP (Point-to-Point Protocol) or the DHCP 
(Dynamic Host Configuration Protocol), for example. 

After the connection processing between the file 



server 110 and the file requesting client 120 is com- 
pleted, the file requesting client 120 is now connected 
with the file server 1 1 0 by the HTTP, and a menu which 
is a list of files that can be provided by the file server 1 1 0 

5 is requested by a menu request 603. In response to the 
menu request 603, the file server 110 transmits a menu 
to the file requesting client 120 by a menu transmission 
604. Here, the menu is given as home pages available 
at the file server 1 10 or pages that can be reached by 

10 tracing links from these home pages. When the user 
selects a desired file from the menu, and a file list 
request 605 for the selected file is sent to the file server 
1 10. At the file server 110, when the file list request 605 
from the file requesting client 1 20 is received, the file list 

75 corresponding to the selected file is sent to the file 
requesting client 120 by a file list transmission 606. 

Then, at the file requesting client 120, the transmis- 
sion of files is requested to the file server 1 10 by a file 
request 607, according to the description of the file list 

20 sent from the file sen/er 1 1 0 by the file list transmission 
606. Here, the file requesting client 120 has a function 
to interpret the file list and sequentially request the 
transmission of each file listed in the file list. When the 
file request 607 from the file requesting client 120 is 

25 received, the file server 1 10 sends the requested file by 
a file transmission 608. 

In this procedure of Fig. 2. steps of the file list 
request 605 to the file transmission 608 basically consti- 
tute a processing with respect to a single file request. 

30 Among then, the steps of the file request 607 and the 
file transmission 608 are to be repeated for as many 
times as necessary according to the description of the 
file list. 

When all the necessary files are received and the 

35 user wishes to disconnect the connection with the file 
server 1 1 0, a disconnection request 609 is sent from the 
file requesting client 120 to the file server 110. Here, 
when the disconnection request 609 is entered by the 
user, the file requesting client 120 checks whether the 

40 receiving of all the necessary files has been completed 
or not, and if it has been completed, the disconnection 
request 609 is sent to the file server 1 10. 

On the other hand, if the file server 1 10 is still in a 
middle of the transmission of necessary files, an abort 

45 processing is carried out. and the disconnection request 
609 is sent after the abort processing is completed. The 
abort processing can be initiated from either one of the 
file server 110 and the file requesting client 120. When 
the abort is issued, the file requesting client 120 stores 

50 only those files whose receiving has already been com- 
pleted, and those files which are in a middle of receiving 
are deleted. Else, it is also possible to delete all the files 
that are received in response to the request for which 
the abort is issued. Alternatively, if the receiving of all 

55 necessary files has not been completed when the dis- 
connection request 609 is entered by the user, instead 
of carrying out the abort processing, it is a^so possible to 
wait for the completion of the receiving of all necessary 
files and send the disconnection request 609 to the file 
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server 110 after the completion of tlie receiving of ajl 
necessary files. Else, it is also possible to allow the user 
to select the processing in a case of the disconnection 
request in a middle of the file transmission. 

Even in a case of storing the file lists and the files in s 
the file server 1 10 as in this first embodiment, there can 
be cases in which the file server 110 receives accesses 
not just from the file requesting client 120 of a type 
described in this first embodiment but also from the file 
requesting client of a conventional type. For example, it io 
is possible for the viewer on a computer which is utilized 
in a state of being always connected to the network to 
request a file to the file server 110 just as in a conven- 
tional case. Even in such a case, the file server 1 10 of 
this first embodiment is capable of providing the is 
requested file alone to the viewer. Also» the file server 
110 of this first embodiment can be realized by newly 
providing the file lists (or the file lists and an applet for 
carrying out the file request) in the file server of a con- 
ventional type. Consequently, it is possible to realize the 20 
transfer of related files without affecting files which are 
already managed at the file server of a conventional 
type. 

Fig. 3 shows an exemplary description of the menu 
which is a list of files that can be provided and which is 25 
stored in the storage medium 1 56 of the file server 1 1 0. 
This menu is for the user to select a desired file, and 
given as home pages available at the file server 1 10 or 
pages that can be referred by tracing links from these 
home pages, for example. 3o 

The menu 1 100 shown in Fig. 3 is described in the 
HTML format, in which a file title 1 101 of a file that can 
be provided by this file server 110 and a URL (Uniform 
Resource Locater) 1 1 02 of a file list corresponding to 
that file are linked. 35 

When the user requests a file corresponding to the 
file title 1101 in the menu 1100 of Fig. 3. the file list 
described by the URL 1 102 is actually transferred from 
the file server 110 to the file requesting client 120. At 
this point, the file list at least describes URLs of the file 40 
requested by the user and its related files. The file 
requesting client 120 acquires the files described in that 
file list by requesting them to the file server 1 10. It is 
also possible to describe the URL of the requested file 
in the 1 102 portion of the menu 1 100 while describing 45 
the URL of the file list within that file in a form of being 
enclosed by a special tag. In such a case, when the 
user requests the file, that file is transferred to and dis- 
played at the file requesting client 120. Then, at the file 
requesting client 120, the URL of the file list which is so 
enclosed by the special tag Is retrieved from that file, 
and that file list is requested to the file server 1 10. The 
file list in this case may not contain the URL of the 
requested file. 

Fig. 4 shows an example of the file list stored in the ss 
storage medium 156 of the file server 1 10. In this file list 
200 of Fig. 4, descriptions indicating locations of the file 
r^uested by the user and its related files are described 
in a form of being separated by prescribed separators. 



In the file list 200 of Fig. 4, the URL 201 corresponding 
to the file requested to the file server 1 10 by the user 
and the URLs 202 of the files related to the requested 
file are described Fig. 4 shows an exemplary case in 
which a line feed code is used as a separator in the file 
list, and the file described at a top of the file list is the file 
requested by the user. 

The file list may be produced by a file provider, or 
produced automatically by extracting link information 
from the requested file, in a case of automatically pro-' 
ducing the file list, a program for automatically produc- 
ing the file list is stored in the file server 1 10 in advance. 
In this program, the information on all URLs that can be 
referred from the requested file and files that can be 
traced from the requested file by links is extracted- At 
this point, it should be allowed to set up in advance a 
depth of links to be traded from the requested file. 

Note that it is also possible for the description of the 
file list to contain another file list. In such a case, the 
files described in that another file list will also be 
requested to the file server 1 1 0. 

Rg. 5 shows another example of the file list. The file 
list 300 shown in Fig. 5 describes individual data of each 
listed file in addition to the content as described in the 
file list 200 shown in Fig. 4. Here, the individual data are 
described behind the URL of each file, in a form of being 
separated by prescribed separators which are distinct 
from the separators used in the file list 200 of Fig. 4. For 
the individual data of each file can include a file size, a 
priority level, etc. In an example shown in Fig. 5. behind 
the URL 301 which indicates a location of each file, the 
corresponding individual data are described using + 
(plus symbol) as a separator. A column 302 next to the 
URL 301 indicates the corresponding file size, and the 
last column 303 indicates the corresponding priority 
level. It is also possible to define the default size and the 
default priority level and set these default values to the 
individual data so that the description of the individual 
data can be omitted as in a portion 304. 

Fig. 6 shows an exemplary viewer program to be 
used as the file display program 130 in the file request- 
ing client 120. In Fig. 6, the viewer program 400 com- 
prises a connection unit 401, a file request unit 402, a 
file receiving unit 403, a file storing unit 404, a file dis- 
play unit 405, an input handling unit 406, and a discon- 
nection unit 407. 

In this viewer program 400, the connection unit 401 
carries out the processing necessary in creating a state 
for enabling communications by the HTTP between this 
file requesting client 120 and the file server 1 10 which is 
connected with this file requesting client 120 via 
modems or infrared interfaces, and after the processing 
by the connection unit 401 is finished, the transmission 
of the menu is requested to the file server 1 10 at the file 
request unit 402. The menu transmitted from the file 
server 110 in response to the request from the file 
request unit 402 is received at the file receiving unit 403, 
and displayed at the file display unit 405. 

A request for the file selected by the user from the 
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menu displayed by the file display unit 405 is handled at 
the Input handling unit 406. Then, the file list for the file 
corresponding to the request handled at the input han- 
dling unit 406 is requested from the file request unit 402, 
and the file list requested by the file request unit 402 is 5 
received at the file receiving unit 404. 

Then, according to the content of the received file 
list, a file is requested from the file request unit 402, and 
the file requested by the file request unit 402 is received 
at the file receiving unit 403 and the received file is ro 
stored into the cache region 121 a of the storage 
medium 121 by the file storing unit 404. 

In addition, the file corresponding to the user's 
request is displayed on a viewer by the file display unit 
405. The operations of the file request unit 402, the file 
receiving unit 403, and the file storing unit 404 accorrl- 
ing to the file list are repeated as many times as a 
number of files listed in the file list. Also, when the user 
wishes to carry out the disconnection, the disconnection 
processing is carried out by the disconnection unit 407. 20 

According to the file transfer method in this first 
embodiment, the related files of the file requested by the 
user are also to he stored in the file requesting client 
120 owned by the user in addition to the file requested 
by the user, so that depending on a number of related 25 
files or their sizes, there can be cases in which the 
cache region 121a of the storage medium 121 of the file 
requesting client 120 turns out to be insufficient to store 
all these files. In such a case, if the file size and the pri- 
ority level for storing into the file requesting client 120 30 
are attached to each file listed in the file list, it is possible 
to selectively store only those files that can be stored 
into a vacant region of the cache region 121a. In addi- 
tion, when there is a file that cannot be stored into the 
cache region 12la, this fact may be notified to the user. 35 

Fig. 7 shows an exemplary flow chart for the 
processing by the viewer program 400 of Fig. 6 in a 
case where the individual data of each file is also 
described in the file list. Fig. 7 shows a part of the oper- 
ation of the viewer program 400 starting from the han- 40 
dling of a request from the user up to the display of a 
file. 

First, when a request from the user is handled (step 
S501), the file list con-esponding to that request is 
requested by a file list request processing to the file 45 
server 1 10 connected with the file requesting client 120 
used by the user (step S502). 

Next, the viewer program 400 receives the file list 
transmitted from the file server 110 in response to the 
file list request of the step S502 by a file list receiving 50 
processing (step S503). Then by an individual data 
search processing, the priority level of each file in the 
received file list is checked, and the files are sorted 
according to the priority level order (step S504). 

In the subsequent processing starting from the step 55 
S505, the processing is sequentially carried out for the 
sorted files in the priority level order, for all the URLs or 
until the cache region 121a becomes full. 

Rrst at the step S506. a file size and a size of a 



vacant region of the cache region 121a are compared. 
When the file size is greater than the vacant region size, 
the processing starting from the step S505 is continued 
for a next file. When the file size is not greater than the 
vacant region size, this file is requested to the file server 
1 10 by a file request processing at the step S508 and 
received from the file server 110 by a file receiving 
processing at the step S509, and the received file is 
stored into the cache region 121a by a file storing 
processing at the step S510. After that, the processing 
starting from the step S505 is continued for a next file. 
When the condition of the step S505 is satisfied, the 
processing proceeds to the step S51 1 , at which the file 
requested by the user is displayed. Then, whether there 
is any file which cannot be cached is checked at the 
step S512, and if there is no such file, the processing is 
terminated. If there is such a file, the existence of such 
a file is notified to the user at the step S513 and then the 
processing is terminated. 

Next, another file transfer method for realizing this 
first embodiment will be described. 

The viewer programs include those which are 
equipped with a processing system for interpreting and 
executing a program transmitted from the. file server 
1 10. For example, using the viewer equipped with a 
function for interpreting and executing the Java lan- 
guage, it is possible to realize the file transfer method of 
this first embodiment by receiving from the file server 
110 a program which contains the network request 
processing function, the file receiving processing func- 
tion, the file storing processing function and the file dis- 
play processing function, which are described in the 
Java language, and executing this program at the 
viewer side. 

Fig. 8 shows an exemplary description of the menu 
which is a list of files that can be provided by the file 
server 1 1 0 for a case of realizing the file transfer method 
of this first embodiment by utilizing the Java program 
(called applet). In Fig. 8, the menu 700 is described as 
the HTlVILfile, in which titles of files that can be provided 
by the file server 110 are enumerated as in a portion 
701. Here, as one example, Fig. 8 shows a case in 
which an actually specified link destination is not a URL 
of a file but a URL 702 of an HTML file which is formed 
only by an applet for realizing the file acquisitfon and 
which is not containing that file. 

The HTML file containing tfie applet can have a 
description as shown in Fig. 9. for example. In Fig. 9, the 
HTML file 900 containing the applet has a description of 
a tag 910 for specifying the applet. Within this tag 910, 
the applet name is specified at a part following 
"CLASS=" as shown in a portion 901 . 

Also, in an example of Fig. 9. the file list is 
described as an argument of the applet as shown in a 
portion 902. For this argument, the URL of the file list 
may be described rather than the file list itself. In such a 
case, at the file server side, the file list is produced and 
stored into the storage medium 156 of the file server 
110. 
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Fig. 10 shows an exemplary file transfer procedure 
in a case of transferring the applet for carrying out the 
file acquisition in terms of communications between the 
file server 1 10 and the file requesting client 120. Here, 
the processings at 1601 to 1604 and 161 1 are substan- 
tially similar to those of 601 to 604 and 609 of Fig. 2 
described above. 

After the menu transmission 1604, when the user 
selects a file 701 from the menu 700 transmitted from 
the file^server 110, the file requesting client 120 
requests the HTML file containing the applet for acquir- 
ing that file and its related files to the file server 110 
according to the URL described at the portion 702 of the 
menu 700 (1605). Then, this HTML file is transmitted 
from the file server 1 10 to the file requesting client 120 
(1606). and the applet contained in that HTML file is 
activated to carry out the file acquisition processing 
(1607-1610). In this example, the file acquisition applet 
uses the URL of the file list as its argument. This applet 
requests that file list to the file server 110 (1607), and 
when the requested file list is transmitted from the file 
server 110 (1608), this applet requests the requested 
file and its related files according to the content of the 
file list received from the file server 110 (1609) and 
receivesJhese files (1610) sequentially 

Fig. 11 shows an exemplary flow chart for the 
processing by the applet which realizes the file transfer 
method of this first embodiment. In Fig. 11. the applet 
first requests the transfer of the file list (S1001), and 
when the file list is successfully transfen^ed (SI 002 
YES), the applet requests the transfer of the file at the 
top of the file list (S1 003). When this first file is success- 
fully transferred (SI 004 YES), this file is displayed at the 
viewer while storing this file (S1005). For each of the 
second and subsequent files, as long as a next file 
exists in the file list (S1006 YES), the applet requests 
the transfer of the next file (S1007), and when this file is 
successfully transferred (SI 008 YES), this file is stored 
(SI 009). Note that the processing with respect to the 
second and subsequent files and the processing with 
respect to the file to be displayed may be carried out in 
the reversed order or in parallel. 

Fig. 12 shows an exemplary viewer screen for a 
case of notifying the user about the fact that the file 
requesting client 120 Is in a process of receiving file 
from the file server 110. Fig. 12 shows an exemplary 
case in which character string indicating that it is in a 
process of receiving file ("transferring file" at a portion 
802) is displayed on the viewer screen 801 of the file 
requesting client 120. Note that besides the display of 
the character string on the screen as shown in Fig. 12, 
there are many other means for notifying the fact that it 
is in a process of receiving file such as the notification 
by sounds, the notification by images, etc. 

In the example described above, it is assumed that 
the link destination is not the requested file, but when 
the requested file is the HTML file, it is also possible to 
use the requested file which contains the applet for real- 
izing the file acquisition as the link destination. In such a 



case, the file shown in Fig. 9 is unnecessary, and it suf- 
fices to describe the URL of the requested file at the 
portion 702 of the menu 700 shown in Fig. 8. 

Rg. 13 shows an exemplary file transfer procedure 

5 in such a case in terms of communications between the 
file server 1 10 and the file requesting client 120. Here, 
the processings at 1801 to 1804 and 1807 to 1811 are 
substantially sinnilar to those of 1601 to 1604 and 1607 
to 1611 of Fig. 10 described above. In Rg. 13. the 

10 requested file and the file acquisition program (applet) 
contained therein are requested to the file server 1 10 at 

1805, and received at the file requesting client 120 at 

1806. Then, while the requested file is displayed at the 
viewer, the applet described in that requested file is actl- 

15 vated and the transfer of the second and subsequent 
files are carried out at 1807 to 1810. Consequently the 
file list does not includes the description concerning the 
requested file in this case. 

The example of Fig. 8 to Fig. 13 shows a case of 

20 downloading the Java program from the server side, but 
the present Invention is not limited to such a case. For 
example, it Is also possible to provide a program for 
realizing the algorithm according to Rg. 1 1 at the client 
side in advance so that this program carries out the file 

25 list transfer request and the file transfer request at the 
client side. In such a case, it suffices to use a descrip- 
tion for activating that program which is provided at the 
client side in advance, in place of the applet name at the 
portion 901 of Fig. 9. Also, in such a case, the steps 

30 1805 and 1806 in the procedure of Fig. 13 will be unnec- 
essary. 

As described, according to this first embodiment, 
when the file requesting client requests the file provided 
by the file server, by providing a list of files related to the 

35 requested file from the file server to the file requesting 
client, the file requesting client can also request the 
related files of the requested file at that point, according 
to that file list. By storing the requested file and the 
related files transferred from the file server In response 

40 to the request into the storage medium at the file 
requesting client side, it becomes possible to refer to not 
just the requested file but also Its related files even 
when the connection with the file server is discon- 
nected. 

45 Referring now to Fig. 14 to Fig. 22, the second 
embodiment of a file transfer method, a file server 
device, and a file requesting client device according to 
the present invention will be described in detail. 

This second embodiment is directed to a modif Ica- 

50 tion of the first embodiment described above, which 
stores concatenated files each of which is formed from 
multiple files, or compressed concatenated files, In the 
storage medium 156 of the file server 110, instead of 
the file lists 112. or the files 111 and the file lists 112 

55 used in the first embodiment. 

In this second embodiment, a system has a config- 
uration substantially similar to that shown in Fig. 1 for 
the first embodiment, except for storing the concate- 
nated files or compressed concatenated files in place of 
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the file lists or the files and the file lists at the file server 
110. 

Fig. 1 4 shows an exemplary file transfer procedure 

in this second embodiment in terms of communications 

between the file server 110 and the file requesting client 5 
120. 

When the user wishes to receive a desired file, the 
user first connects the file requesting client 120 to an 
appropriate file server 1 10 by using the communication 
device 127. Then, in order to carry out the processing io 
necessary in creating a state in which communications 
by the HTTP between the file server 110 and the file 
requesting client 120 are possible, a connection request 
1 301 is sent from the file requesting client 120 to the file 
server 1 10. At the file server 110 side, when the con- is 
nection request 1301 from the file requesting client 120 
is received, a response 1302 is returned after a neces- 
sary processing is carried out. Here, the processings for 
the connection request 1301 and the response 1302 
can be carried out by utilizing the PPP (Point-to-Point 20 
Protocol) or the DHCP (Dynamic Host Configuration 
Protocol), for example. 

After the connection processing between the file 
server 110 and the file requesting client 120 is com- 
pleted, the file requesting client 120 is now connected 25 
with the file server 1 10 by the HTTP, and a menu which 
is a list of files that can be provided by the file server 1 1 0 
is requested by a menu request 1303. In response to 
the menu request 1303. the file server 110 transmits a 
corresponding menu to the file requesting client 120 by 30 
a menu transmission 1304. Here, the menu is given as 
home pages available at the file server 110 or pages 
that can be reached by tracing links from these home 
pages. When the user selects a desired file from the 
menu, and a concatenated file request 1305 for the 35 
selected file is sent to the file server 110. At the file 
server 110. when the concatenated file request 1305 
from the file requesting client 120 is received, the con- 
catenated file corresponding to the selected file is sent 
to the file requesting client 120 by a concatenated file 40 
transmission 1306. 

Then, at the file requesting client 120, the individual 
files are extracted from the concatenated file transmit- 
ted from the file server 110 by the concatenated file 
transmission 1306, and stores the individual files in the 45 
cache region 121a of the storage medium 121 of the file 
requesting client 120. 

When all the necessary files are received and the 
user wishes to disconnect the connection with the file 
server 1 10, a disconnection request 1307 is sent from so 
the file requesting client 120 to the file server 1 1 0. Here, 
when the disconnection request 1307 is entered by the 
user, the file requesting client 120 checks whether the 
receiving of all the necessary files has been completed 
or not. and if it has been completed, the disconnection 55 
request 1307 is sent to the file server 1 10. 

On the other hand, if the file server 1 10 is still In a 
middle of the transmission of necessary files, an abort 
processing is carried out, and the disconnection request 



1307 is sent after the abort processing is completed. 
The abort processing can be initiated from either one of 
the file server 110 and the file requesting client 120. 
When the abort is issued, the file requesting client 120 
stores only those files whose transmission has already 
been completed among multiple files contained in the 
concatenated file, and those files which are In a middle 
of transmission or which are not yet transmitted are not 
stored. Else, It is also possible to not to store all the files 
contained in the concatenated file that is received in 
response to the request for which the abort is issued. 
Alternatively, if the receiving of all necessary files has 
not been completed when the disconnection request 
1307 Is entered by the user, instead of carrying out the 
abort processing, it is also possible to wait for the com- 
pletion of the receiving of all necessary files and send 
the disconnection request 1307 to the file server 110 
after the completion of the receiving of all necessary 
files. Else, it is also possible to allow the user to select 
the processing in a case of the disconnection request in 
a middle of the file transmission. 

Fig. 15 shows an exemplary description of the 
menu which is transmitted from the file server 110. In 
this menu 2000 of Fig. 15, the description of a URL of a 
concatenated file in which multiple files including the 
requested file are concatenated is used as in a portion 
2002 along with the file title in a portion 2001 . instead of 
the URL of the file list used in the menu of Fig. 3. 

It is also possible to describe the URL of the 
requested file in the 2002 portion of the menu 2000 
while describing the URL of the concatenated file within 
that file, instead of the URL of the file list used in the 
menu of Fig. 3, as shown in Fig. 16. In the requested file 
1600 of Fig. 16. the description of the URL of the con- 
catenated file is given in a form of being enclosed by a 
special tag called (PREFETCH ARCHIVE). In such a 
case, when the file requesting client 120 requests the 
requested tile and the requested file is received from the 
file server 110, that requested file is displayed at the 
viewer of the file requesting client 120. In addition, the 
viewer also detects the URL of the concatenated file 
which is enclosed by the special tag and described 
within that requested file, and this concatenated file is 
requested to the file server 110. As a result, the file 
requesting client 1 20 can acquire the related files corre- 
sponding to the requested file. In such a case where the 
location of the concatenated file is described within the 
requested file, the requested file is not contained in the 
concatenated file. 

In the example described above, it is assumed that 
the file requesting client 120 is equipped with a function 
for acquiring the related files from the concatenated file 
corresponding to the requested file, but it is also possi- 
ble to realize the same operation by a program trans- 
ferred from the file server 1 10. In such a case, the URL 
of the HTML file which contains the applet having the 
above function is described at the portion 2002 for the 
URL of the concatenated file in the menu of Fig. 15. 
Fig. 1 7 shows an exemplary file transfer procedure 
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in such a case of realizing the acquisition of the related 
files by a program transferred from the file server 110. in 
terms of communications between the file server 110 
and the file requesting client 120. Here, the processings 
at 1 701 to 1 704 and 1 707 to 1 709 are substantially sim- 
ilar to those of 1301 to 1304 and 1 305 to 1 307 of Fig. 1 4 
described above. In Fig. 17. the menu, transmitted at 
1704 is in a format shown in Fig. 18. When a file title 
21 01 of a desired file is selected from this menu 21 00 of 
Fig. 18, the HTML file containing the concatenated file 
acquisition applet (file acquisition program) which is 
indicated by the URL described at a portion 2102 of the 
menu 2100 is requested from the file requesting client 
120 to the file server 110 (1705), and the HTML file 
2200 containing the applet (file acquisition program) as 
shown in Fig, 19 is transmitted from the file server 110 
to the file requesting client 1 20 (1 708). 

Then, the applet 2201 contained in a tag portion 
2210 of this HTML file 2200 is activated and the 
processing for the file acquisition is carried out. More 
specifically, the URL 2202 of the concatenated file is 
described in the tag, portion 2210 as an argument of the 
applet, and this concatenated file is requested to the file 
server 110 (1 707), and this concatenated file is received 
from the file server 110 (1708). In addition, this applet 
develops the concatenated file and stores the requested 
file and:its related files in the cache region 121a of the 
storage medium 121 of the file requesting client 120. 
and carries out a processing to display only the 
requested file at the viewer. 

In the example described above, it is assumed that 
the link destination is not the requested file, but when 
the requested file is the HTML file, it is also possible to 
use the requested file which contains the applet for real- 
izing the file acquisition as the link destination. In such a 
case, it suffices to describe the URL of the requested 
file at the portion 2102 of the menu 2100 shown in Fig. 
1 8. Consequently, the requested file is requested to the 
file server 110 at 1701 of Fig. 17. and received by the 
file requesting client 120 at 1702. Then, that requested 
file is displayed at the viewer, while the applet described 
within that requested file is activated. Note that when 
the requested file contains the, description for specify- 
ing the applet, the requested file may not be contained 
in the concatenated file. 

Next, the information to be provided within the con- 
catenated file will be described. 

The file requesting client 120 stores each file 
extracted from the concatenated file so that the user 
can use the extracted files similarly as in a case of 
transferring these files se|>arately- To this end, the URL 
of each file in the concatenated file must be recogniza- 
ble. For example, the file name of each file can be set 
identical to the URL of each file. Else, the concatenated 
file may contain a description in which a file name of 
each file and the URL of each file in the concatenated 
file are set in correspondence. In addition, even in such 
a case, by including the individual data of each file in the 
description for setting correspondences between file 



names and the URLs as in a case of Fig. 5 described 
above, it is also possible to select files to be stored in a 
case where the cache region of the file requesting client 
120 is insufficient. Note that the concatenated file may 

5 be maintained in a compressed form. 

The example of Fig. 14 to Fig. 19 shows a case of 
downloading the Java program from the server side, but 
the present invention is not limited to such a case. For 
example, it Is also possible to provide the Java program 

10 at the client side in advance so that this program can be 
used by calling it up. In such a case, it suffices to use a 
d^cription for activating that program which is provided 
at the client side In advance, in place of the applet name 
at the portion 2201 of Fig. 19. Also, in such a case, the 

15 Steps 1 705 and 1 706 in the procedure of Fig. 1 7 will be 
unnecessary 

Frg. 20 shows another exemplary description of the 
menu stored in the file server 110. Here, the menu 1 200 
described in the HTML format has a comment line 1202 

30 which contains a description 1 203 for specifying a file to 
be actually requested to the file server 1 10 when this file 
is selected, in addition to a link 1201 to a file that can be 
provided by the file server 110. In an example shown in 
Fig. 20, the description 1203 for specifying a file to be 

25 actually requested to the file server 110 is given by a 
description of the URL of the concatenated file for the 
file corresponding to the user's request and its related 
files. For this description 1203 for specifying a file to be 
actually requested to the file server 110. besides the 

30 URL of the concatenated file, it is also possible to use a 
description for indicating a location of a compressed file 
obtained by compressing the concatenated file, a 
description for indicating a location of a file containing a 
program for file acquisition, a description for enumerat- 

35 ing locations of than file corresponding to the user's 
request and its related files, etc. 

When the menu provided by the file server 1 10 is in 
a format as shown in Fig. 20, the configuration of the 
viewer program at the file requesting client 120 can be 

40 as shown in Fig. 21 , for example. 

In Fig. 21, the viewer program 1400 to be used as 
the file display program 130 of the file requesting client 
120 comprises a connection unit 1401. a file request 
unit 1402. a file receiving unit 1403. a file processing 

45 unit 1404, a file display unit 1405, a request handling 
unit 1406. a comment line search unit 1407, and a dis- 
connection unit 1408. 

In this viewer program 1400. the connection unit 
1401 carries out the processing necessary in creating a 

50 State for enabling communications by the HTTP 
between this file requesting client 1 20 and the file server 
110 which is connected with this file requesting client 
120. and after the processing by the connection unit 
1401 is finished, the file is requested to the file server 

55 110 by the HTTP at the file request unit 1402. The file 
transmitted from the file server 1 10 in response to the 
request from the file request unit 1402 is received at the 
file receiving unit 1403. 

The file received by the file receiving unit 1403 is 



11 



BNSCXX^ID: <EP 0773503A2 I > 



21 



EP0 773 503 A2 



stored into the cache region 121a of the storage 
medium 121 by the file processing unit 1404. while the 
file requested by the user is displayed on a viewer by the 
file display unit 1405. 

A request of the user is handled at the request han- 
dling unit 1406. and a comment line corresponding to 
the request handled by the request handling unit 1 406 is 
searched by the comment line search unit 1407. When 
the user wishes to carry out the disconnection, the dis- 
connection processing is carried out by the disconnec- 
tion unit 1408. 

In this viewer program 1400, after the connection 
unit 1401 carries out the connection processing, the 
menu stored in the file server 110 which is the connec- 
tion destination is requested by the HTTP at the file 
request unit 1402. Then, the user selects a file from the 
menu displayed at the viewer by the file display unit 
1405. The user's selection is handled at the viewer by 
the request handling unit 1406, and the comment line 
corresponding to the file selected by the user is 
searched by the comment line search unit 1407. 

Then, the URL of the file searched by the comment 
line search unit 1407 is requested to the file server 110 
at the file request unit 1402. and the file transmitted 
from the file server 1 10 in response is received at the 
file receiving unit 1403. At this point, when the file 
described in the comment line is the concatenated file 
corresponding to the file requested by the user, the indi- 
vidual files are extracted from the concatenated file by 
the file processing unit 1404, and these files are stored 
in the cache region 121a of the storage medium 121 of 
the file requesting client 120. 

Note that the comment line may describe the URL 
indicating the compression file of the concatenated file, 
or the URLs of the individual files which are not concate- 
nated. When the URLs of the individual files (the file 
requested by the user and its related files) are 
described, the processings of the file request unit 1402 
to the file processing unit 1404 are repeated tor as 
many times as a number of files described in the com- - 
ment line. At the processing of the file processing unit 
1404 in this case, the file received by the file receiving 
unit 1403 is stored in the cache region 121a of the stor- 
age medium 121 of the file requesting client 120. 

Even in this example of Fig. 21. when the file < 
received by the file receiving unit 1403 is the concate- 
nated file, the file name and the URL can be set in cor- 
respondence at a time of storing the files in the cache 
region 121a of the storage medium 121 of the file 
requesting client 120 similarly as in an example 5 
described in relation to Fig. 14. Also, the processing by 
the disconnection unit 1408 at a time of the disconnec- 
tion can be carried out similariy as in an example 
described in relation to Fig. 6. 

Also, even in this case of transferring the concate- si 
nated file, by providing a processing system for inter- 
preting and executing a program transmitted from the 
file server 110 within the file requesting client 120, it is 
possible to realize the file transfer method of this second 



embodiment by receiving from the file server 1 1 0 a pro- 
gram which contains the network request processing 
function, the file receiving processing function, the file 
storing processing function and the file display process- 
5 ing function, which are described in the Java language, 
and executing this program at the viewer side, similarly 
as in the first embodiment described above. 

In this case, the URL of the HTML file which con- 
tains the program for carrying out the related file acqui- 
10 sition processing can be described in the comment line, 
for example. When the user selects a file from the menu 
displayed at the viewer, the con-esponding comment 
line is searched. As a result, the HTML file described in 
the comment line rather than the requested file is 
15 requested to the file server 1 10. Also, similariy as in the 
first embodiment described above, the HTML file may 
possibly be the requested file itself. 

In addition, in such a case, it is also possible to 
described the URL of the requested file which contains 
20 the description of the applet directly at the portion 1 201 
of Fig. 20 instead of describing the comment line. 

As described, according to this second embodi- 
ment, when the file requesting client requests the file 
provided by the file server, by providing the concate- 
?5 nated file in which at least the related files of the 
requested file are concatenated, the file requesting cli- 
ent can acquire the requested file and its related files at 
the same time. By extracting individual files from the 
transferred concatenated file and storing them into the 
0 storage medium at the file requesting client, it becomes 
possible to refer to not just the requested file but also its 
related files even when the connection with the file 
server is disconnected. 

It is to be noted that there can be cases in which the 
y file server 1 1 0 is connected with both the file requesting 
client which has the viewer compatible with the file 
acquisition procedure of the present invention and the 
file requesting client which has the viewer not compati- 
ble with the file acquisition procedure of the present 
' invention. However, the file server 110 can utilize the 
same interface (menu) in a case of handling requests 
from both of the viewer compatible with the file acquisi- 
tion procedure of the present invention and the viewer 
not compatible with the file acquisition procedure of the 
present invention. 

For example, in a case of transferring the concate- 
nated file, when the menu transmitted from the file 
server 1 1 0 is in a format shown in Fig. 20, the viewer not 
compatible with the file acquisition procedure of the 
present invention will ignore the description in the com- 
ment line, and only the file described in the link 1 201 will 
be requested, so that the normal operation can be 
obtained even when the WWW viewer program which is 
not compatible with the file acquisition procedure of the 
present invention is installed in the file requesting client. 

Also, in the file server 1 1 0, by using a configuration 
as shown in Fig, 22 for the file server program 150 
including the request handling 151 and the request 
processing unit 152 of Fig. i. it becomes possible to 
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deal with requests from both the viewer compatible with 
the file acquisitiop procedure of the present invention 
and the view not compatible with the file acquisition pro- 
cedure of the present invention. This is an effective 
approach when there exists the file requesting client 
which is equipped with a function for dealing with the file 
acquisition procedure of the present invention, but not 
with- a function for analyzing the comment line in the 
menu. 

In Fig. 22. the WWW server program 1500 to be 
installed into the file server 110 comprises a negotiation 
unit:l501. a request handling unit 1502, and a request 
processing unit 1503. In this WWW server program 
1500, when the HTTP connection Is to be set up with 
the viewer which is the client, the negotiation unit 1501 
checks whether the viewer is compatible with the file 
acquisition procedure of the present Invention. Then, 
after the HTTP connection is set up. the WWW server 
program 1500 handles the request from the viewer at 
the request handling unit 1502. At this point, the file 
requested from the viewer Is only the file which is 
described In the links 1101 and 1 102 of Fig. 3 or the link 
1201 of Fig. 20, for both the viewer compatible with the 
file acquisition procedure of the present invention and 
the viewer not compatible with the file acquisition proce- 
dure of the present invention. 

Here, when the viewer which transmitted the 
request handled by the request handling unit 1502 Is 
judged as compatible with the file acquisition procedure 
of the present invention by the negotiation unit 1 501 , the 
request processing unit 1503 transmits the concate- 
nated file corresponding to the request handled by the 
request handling unit 1502 to the viewer. On the other 
hand, when the viewer is judged as not compatible with 
the file acquisition procedure of the present invention, 
the request processing unit 1503 transmits only the file 
corresponding to the request handled by the request 
handling unit 1502 to the viewer. 

In the file acquisition procedure of the present 
invention, the communication time can be shortened by 
modifying the HTTP such that a plurality of messages 
can be transmitted within one HTTP connection. In a 
case of using the viewer which utilizes such a modified 
HTTP, the negotiation unit 1501 can check whether the 
viewer Is compatible with the file acquisition procedure 
of the present invention or not by checking whether the 
viewer is communicating by using the modified HTTP or 
not When the viewer uses the usual HTTP, whether the 
viewer is compatible with the file acquisition procedure 
of the present Invention or not can be checked by check- 
ing whether the viewer is compatible with the Java lan- 
guage or not. for example. 

Note that the file transmitted by the request 
processing unit 1 503 when the viewer Is compatible with 
the file acquisition procedure of the present invention 
may not necessarily be the concatenated file as 
desaibed above, and can be a file In another format. 

In the file transfer method of the first and second 
embodiments described above, when an amount of 



data for the related file con-esponding to the file 
requested from the client to the server is large, a time 
required for the completion of the transfer of all the files 
becomes long and the problem such as the Increase of 

5 traffic in a network can be caused. In addition, when 
many files are transferred while a vacant region in the 
storage medium of the client is not sufficiently large, the 
majority of the file system of the client may be occupied 
by the transferred files. Moreover. In a case of transfer- 

10 ring the concatenated file, when the transfer of the file is 
interrupted in response to a request from the user, it 
may become impossible to utilize even those files for 
which the transfer had been completed by then. 

Also, even when the client is not capable of display- 

75 Ing static images or video images, or executing audio 
data, there are cases in which files containing such 
image or audio data are transferred to the client. Trans- 
ferring such a file that cannot be used at the client is a 
waste of the storage medium of the client, and can lead 

20 to a meaningless increase of traffic in a network. 

In the following, the third and fourth embodiments 
for resolving these problems associated with the first 
and second embodiments will be described. 

Referring now to Fig. 23 to Rg. 29. the third embod- 

25 iment of a file transfer method, a file server device, and 
a file requesting client device according to the present 
invention will be described in detail. 

Fig. 23 shows a configuration of an Information 
communication system in this third embodiment and 

30 functional configurations of programs used In this sys- 
tem. This information communication system is a client- 
server system for providing various files (hypertext in 
HTI^L format, static images, video images, audio data, 
etc.) from a server to a client by utilizing the network 

35 environment such as that of the Internet, for example. 
This system of Fig. 23 generally comprises a file server 
110 which operates as a WWW server for providing 
files, and a file requesting client 120 which operates as 
a WWW client for requesting files. 

40 On the file server 1 10. a file server program 150 is 
operating. This file server program 150 functions as the 
WWW server program, and includes a request handling 
unit 151 and a request processing unit 152. The request 
handling unit 151 is a program for handling a request 

45 such as a file transfer request according to a file transfer 
protocol such as HTTP from a file display program 130 
operating on the file requesting client 120. The request 
processing unit 152 is a program for carrying out actual 
processing according to the requests handled by the 

50 request handling unit 151. For example, when the 
request handling unit 151 handles the file transfer 
request 1 40. the corresponding file 1 1 1 is retrieved from 
the storage medium 156, and when this file is found, the 
file transfer 141 Is carried out. 

55 On the file requesting client 1 20, the file display pro- 
gram 130 is operating. This file display program 130 
functions as the WWW client program (WWW browser), 
and includes a connection unit 131, a file request unit 
132. a file receiving unit 1 33, a file storing unit 1 34. a file 
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display unit 135. a request handling unit 136, a discon- 
nection unit 137, and a multiple files transfer request 
unit 138. 

The connection unit 131 is a program for carrying 
out a connection to the file server 1 10 by the protocol s 
such as TCP/I R The file request unit 132 is a program 
for issuing the file transfer request to the file server 110 
by the file transfer protocol such as HTTP. The file 
receiving unit 133 is a program for receiving a file pro- 
vided from the file server 1 10. io 

The file storing unit 134 is a program for caching 
(temporarily storing) a file received from the file server 
110 into a cache region 121a of a storage medium 121 . 
The file cached into the cache region 121a is automati- 
cally allocated with a name and stored without a com- is 
mand from the user, unlike a usual file which is stored 
using a file name explicitly specified by the user. A 
stored position and a file name of a file cached into the 
cache region 121a are independently managed by the 
file display program 130. 20 

This cache region 121a is utilized in order to relax 
the network congestion, and when a display request for 
the file stored in the cache region 121a is issued from 
the user, basically, the access to the file server 110 is 
not made and the corresponding file is read out from the 25 
cache region 121a and displayed on a screen. It is also 
possible to operate this system in such a manner that, in 
a case where the file requesting client 120 notifies the 
creation time of the cached file to the file server 1 1 0 and 
inquires whether this file is the latest file or not. only 30 
when the content of the corresponding file has been 
updated, the updated file is transferred from the file 
server 1 10 to the file requesting client 120. 

The file display unit 135 is a program for displaying 
the requested file on a saeen. The request handling 35 
unit 136 is a program for handling requests fertile trans- 
fer or file display from the user or program. The discon- 
nection unit 137 is a program for disconnecting a 
connection to a network. 

The multiple files transfer request unit 1 38 is a pro- 40 
gram for commanding the file request unit 132 to issue 
multiple file transfer requests with respect to one trans- 
fer request handled by the request handling unit 136. By 
means of this, it becomes possible to transfer multiple 
files including the requested file and its related files from 45 
the file server 110 to the file requesting client 120 at 
once, by a single file transfer request operation by the 
user. In this case, only the file specified by the file trans- 
fer request operation by the user is displayed on a 
screen, while the other related files are stored in the so 
cache region 121a together with the file specified by the 
file transfer request operation. 

The acquisition of related file information necessary 
in issuing the file requests such as locations and file 
names of the related files can be carried out by either 55 
one of the following two methods. 

(Method 1) A file list is produced by extracting an 
information on links to the related files which are 
included in the file of the HTML format transferred from 



the file server 1 10 to the file requesting client 120. Then, 
the file is taken out from the file list one by one and the 
file request for each related file is issued sequentially. 

(Method 2) A file list for each file is produced in 
advance at the file server 110 side, and the file list cor- 
responding to the file specified by the file transfer 
request from the file requesting client 120 is transferred 
from the file server 1 10 to the file requesting client 120. 
Then, the file is taken out from the file list one by one 
and the file request for each related file is issued 
sequentially 

It is not absolutely necessary to provide in advance 
the multiple files transfer request unit 138 for carrying 
out the procedure to sequentially transmit the multiple 
file transfer requests in this manner on the file request- 
ing client 120 side, and it is also possible to transfer the 
similar program from the file server 110 to the file 
requesting client 120 along with the file list for the 
related files. 

It is also possible to use (Method 3) in which the 
transfer of the multiple files is realized by concatenating 
the multiple related files in advance at the file server 110 
side and transferring this concatenated file from the file 
server 1 10 in response to the file transfer request from 
the file requesting client 120. In this method 3, the mul- 
tiple files transfer request unit 138 of Fig. 23 will be 
unnecessary. 

Next, with reference to the flow chart of Fig. 24. the 
first concrete example of the operation procedure for the 
file display program 1 30 will be described. 

First, the user or program requests the transfer and 
the display of the file by issuing the file transfer request 
(step S 11). For this purpose, it suffices to use the URL 
which is an identifier for uniquely identifying the file. For 
example, when the URL is specified as 
"http://isl.rdc.tochina.co.jp/index.htmr', it is possible to 
uniquely identify the file for which the transfer protocol is 
the HTTP, the server (connection destination file server 
name) is "isl.rdc.toshiba.co.jp", and the file name is 
1ndex.html". In the following, it is assumed that the 
requested file is a f ile-A which is a file identified by such 
an identifier A. 

Then, the request handling unit 136 handles this 
display request (step SI 2), and the file request unit 132 
transmits the file transfer request for the file-A in the 
HTTP format to the file server program 150 (step S13). 
The file server program 1 50 transfers the file-A specified 
by the file transfer request from the file request unit 1 32 
to the file requesting client 1 20. In this case, if the file list 
corresponding to the file-A which is specified by the file 
transfer request is possessed by the file server 1 1 0, this 
file list is transferred to the file requesting client 120. 
either alone or together with the file-A. Here, it is 
assumed that the file list is to be transferred alone. 

Consequently, the file received at the file receiving 
unit 133 can come in two types. Namely, the file list and 
the ordinary file (the file-A in this example) which is not 
the file list An example of the file list in this case is 
shown in Rg. 25. 
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In the lile list 2500 of Fig. 25. (LIST) is a keyword 
indicating that this file is the file list. The following char- 
acter string indicates on identifier of the file-A which is 
requested by the user. The second and subsequent 
lines indicate the identifiers of the related files of this 5 
file-A. Here, a file having a name which ends with ".html" 
is a file in the HTML format, a file having a name which 
ends with ".gif" is a static image file, and a file having a 
name which ends with ".au" is an audio file. 

The file receiving unit 133 judges whether the 10 
received file is the file list or not according to the key- 
word of the received file (step SI 4). If it is not the file list, 
it is the ordinary file-A, so that this file is displayed by the 
file display unit 135. while this file is stored into the 
cache region 121a by the file storing unit 134 (step 
SI 5). Then, the file list is composed using the identifiers 
of the related tiles extracted from this file-A (step SI 6). 
After that, at the steps SI 7 to S21, the multiple files 
request transmission processing to take out the identi- 
fier of the file from the produced file list one by one and 
sequentially issue the file request for each related file is 
started. Even in a case where the file received by the file 
receiving unit 133 is the file list, the multiple files request 
transmission processing is similarly carried out at the 
steps S17 to S21 by using the received file list. 

!n this multiple files request transmission process- 
ing, first, the multiple files transfer request unit 138 
judges whether the transfer interrupt condition holds or 
not (step SI 7). The transfer interrupt condition is for lim- 
iting an amount of utilization of the storage medium 121 
of the file requesting client 120 or the communication 
time through the network. It is preferable to judge that 
the transfer interrupt condition holds when a total data 
size of the files transferred from the file server 110 
exceeds a prescribed value, or when the file transfer 
time exceeds a prescribed value, or else when an 
explicit transfer interrupt request is received from the 
user or program. 

To be more specific, when it is desired to receive 
only data up to an amount less than or equal to a partic- 
ular value, a data amount of the received data can be 
measured at the file receiving unit 133, and the transfer 
can be interrupted when the measured data amount 
reaches the particular value. On the other hand, when it 
is desired to maintain a size of a vacant region in the 
storage medium 121 at a particular value, the upper 
limit of a data size that can be received can be deter- 
mined from a current vacant capacity for example, and 
the transfer can be Interrupted when the data amount 
received at the file receiving unit 133 reaches to that 
upper limit. Alternatively, In a case of judging that the 
transfer interrupt condition holds when a particular time 
has elapsed since the file transfer is requested, a timer 
can be set up to issue an interrupt when a particular 
time has elapsed since the transfer request is transmit- 
ted, and the transfer can be interrupted when the inter- 
rupt is received. It is also possible to detect the received 
data amount by using the data size information attached 
to the file transferred from the file server 110. 



When the transfer interrupt condition does not hold, 
the multiple files transfer request unit 138 selects one 
not yet transferred file from the files listed In the file list, 
and gives its identifier to the file request unit 132 to com- 
mand the issuance of the file transfer request (step 
SI 8). When the transfer target file is selected in this 
manner (step S19 YES), the file request unit 132 trans- 
mits the file transfer rojuest for the specified file in the 
HTTP format to the file server program 150 (step iS20). 
The file server program 150 then transfers the file spec- 
ified by the file transfer request from the file request unit 
132 to thefile requesting client 120. This file is received 
by the file receiving unit 133. and stored Into the cache 
region 121a by the file storing unit 134 (step S21). In a 
case where the file received at the step SI 3 is the file 
list, the file received first at the step S21 is going to be 
the file-A, and In such a case, the screen display of the 
file-A is also carried out by the file display unit 135. 

The processing of the steps SI 7 to S21 is repeat- 
edly executed until there is no more not yet transferred 
file among the files listed in the file list, and every time 
one file transfer is carried out. whether the transfer Inter- 
rupt condition holds or not is judged. In a case where 
the transfer interrupt condition holds (step Si 7 YES), 
the multiple files request transmission processing is fin- 
ished, and the transmission of all the file transfer 
requests corresponding to the remaining not yet trans- 
ferred files Is Interrupted. 

In this manner, according to the file transfer method 
In the procedure of Fig. 24. the transfer processing for 
the multiple files Is interrupted at a point where the 
transfer interrupt condition comes to hold. Conse- 
quently. It becomes possible to efficiently limit the trans- 
fer of multiple files, and in particular, it Is possible to 
realize the file transfer which is suitable for a system 
using the file requesting client 120 in a form of a porta- 
ble information terminal which Is not necessarily used 
under the environment where the network connection is 
always possible. 

Next, with reference to the flow chart of Fig. 26, the 
second concrete example of the operation procedure for 
the file display program 130 will be described. This 
operation procedure is for a case in which the multiple 
files transfer request unit 138 is not provided in the file 
requesting client 120 from the beginning and its pro- 
gram is to be transferred from the file server 1 10 to the 
file requesting client 120. 

Hrst, the user or program requests the transfer and 
the display of the file by issuing the file transfer request 
(step S31). For this purpose, it suffices to use the URL 
as described above which is an identifier for uniquely 
identifying the file. For example, when the URL is spec- 
ified as "httpV/lsl rdc.tochinaco jp/index.html". it is pos- 
sible to uniquely identify the file for which the transfer 
protocol is the HTTP, the server (connection destination 
file server name) is "lsl.rdc.toshlba.co.jp'', and the file 
name is "index.htmr. In the following, it is assumed that 
the requested file is a file-A which is a file identified by 
such an identifier A. 
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Then, the request handling unit 136 handles this 
display request (step S32), and the file request unit 132 
transmits the file transfer request for the file-A in the 
HTTP format to the file server program 150 (step S33). 
The file server program 150 transfers the file-A specified 
by the file transfer request from the file request unit 132 
to the file requesting client 120. In this case, if the file list 
corresponding to the file-A which is specified by the file 
transfer request is possessed by the file server no, this 
file list is transferred to the file requesting client 120, 
either alone or together with the file-A. Also, when the 
file-A is a file which has the multiple files transfer pro- 
gram for realizing a function to transfer the multiple files, 
this file-A is transferred to the file requesting client 120. 

Consequently, the file received at the file receiving 
unit 133 can come in three types. Namely, the file which 
has the multiple files transfer program for realizing a 
function to transfer the multiple files, the file list, and the 
ordinary file. An example of the file which has the multi- 
ple files transfer program in this case is shown in Fig. 
27. In this file 1900 of Fig. 27. a program narne 1901 
and a file list name 1902 are described at a portion 
1910. This program is for carrying out a procedure to 
sequentially request the transfer of the file to the file 
server 110 by reading out the file list, which is contained 
in the file 1900 together with the file-A. 

The file receiving unit 133 judges a type of the 
received file (steps S34 and S35). If it is the file list, 
there is no multiple files transfer function in the file 
requesting client 120, so that a display of an error mes- 
sage is made and the operation is terminated (step 
S36). If it is the ordinary file (file-A), the multiple files 
transfer request processing is not carried out. and the 
received file-A is displayed by the file display unit 135 
while the received file-A is stored into the cache region 
121a by the file storing unit 134 and the operation is ter- 
minated (step S37). 

If it is the file-A which contains the multiple files 
transfer program, the control is shifted to that multiple 
files transfer program, and the following processing is 
carried out. 

Namely the multiple files transfer program first dis- 
plays the file-A while storing the file-A into the cache 
region 121a. and transmits the file transfer request for 
requesting the file list specified by the file list name 1 902 
to the file server 1 10 by using the file request unit 132 
(step S38). By means of this, the file is transferred from 
the file server 110, and received at the file receiving unit 
133. If the file received at the file receiving unit 133 is 
not the file list, it is judged as an error (steps S39 and 
S36). If it is the file list, the multiple files request trans- 
mission processing of the steps S40 to S44 using the 
received file list is started under the control of the multi- 
ple files transfer program. 

In this multiple files request transmission process- 
ing, first, the multiple files transfer program judges 
whether the transfer interrupt condition holds or not 
(step S40). The transfer, interrupt condition is for limiting 
an amount of utilization of the storage medium 121 of 



the file requesting client 120 or the communication time 
through the network It is judged that the transfer inter- 
rupt condition holds when a total data size of the files 
transferred from the file server 110 exceeds a pre- 
5 scribed value, or when the file transfer time exceeds a 
prescribed value, or else when an explicit transfer inter- 
rupt request is received from the user or program. 

To be more specific, when it is desired to receive 
only data up to an amount less than or equal to a partic- 
10 ular value, a data amount of the received data can be 
measured at the file receiving unit 133, and the transfer 
can be interrupted when the measured data amount 
reaches the particular value. On the other hand, when it 
is desired to maintain a size of a vacant region in the 
15 Storage medium 121 at a particular value, the upper 
limit of a data size that can be received can be deter- 
mined from a current vacant capacity for example, and 
the transfer can be inten'upted when the data amount 
received at the file receiving unit 133 reaches to that 
20 upper limit Alternatively, in a case of judging that the 
transfer interrupt condition holds when a particular time 
has elapsed since the file transfer is requested, a timer 
can be set up to issue an interrupt when a particular 
time has elapsed since the transfer request is transmit- 
25 ted. and the transfer can be inten-upted when the inter- 
rupt Is received. 

When the transfer interrupt condition does not hold, 
the multiple files transfer program selects one not yet 
transferred file from the files listed in the file list, and 
30 gives its identifier to the file request unit 132 to com- 
mand the issuance of the file transfer request (step 
S41). When the transfer target file is selected in this 
manner (step S42 YES), the file request unit 132 trans- 
mits the file transfer request for the specified file in the 
35 HTTP format to the file server program 1 50 (step S43). 
The file server program 150 then transfers the file spec- 
ified by the file transfer request from the file request unit 
132 to the file requesting clients 120. This file is 
received by the file receiving unit 133, and stored into 
40 the cache region 121a by the file storing unit 134 (step 
S44). 

The processing of the steps S40 to S44 is repeat- 
edly executed until there is no more not yet transferred 
file among the files listed in the file list, and every time 

45 one file transfer is carried out. whether the transfer inter- 
rupt condition holds or not is judged. In a case where 
the transfer inten-upt condition holds (step S40 YES), 
the multiple files request transmission processing is fin- 
ished, and the transmission of all the file transfer 

so requests corresponding to the remaining not yet trans- 
ferred files is interrupted- 

In this manner, according to the file transfer method 
in the procedure of Fig. 26. the procedure for transfer- 
ring the related files of the file-A is automatically carried 

?5 out by the multiple files transfer program which is trans- 
ferred from the file server 110 together with the file-A, 
and the transfer processing for the multiple files is inter- 
rupted at a point where the transfer interrupt condition 
comes to hold. Consequently, it becomes possible to 
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carry out the transfer of multiple files and the control for 
limiting that transfer, without providing a special function 
at the file requesting client 120 in advance. 

Next, with reference to the flow chart of Fig. 28. the 
third concrete example of the operation procedure for 5 
the file display program 130 will be described. In this 
operation procedure, the file transfer is limited accord- 
ing to a type of the file (a data type by which the file is 
expressed) and the display and execution capability of 
the file requesting client 120. io 

First, the user or program requests the transfer and 
the display of the file by issuing the file transfer request 
(step S51). For this purpose, it suffices to use the URL 
as described above which is an identifier for uniquely 
Identifying the file. For example, when the URL is spec- is 
ified as "http://isLrdc.tochina.co.jp/index.html", it is pos- 
sible to uniquely Identify the file for which the transfer 
protocol is the HTTP, the server (connection destination 
file server name) is "isl.rdc.toshiba.co.jp", and the file 
name is "index.html". In the following, it is assumed that 20 
the requested file is a file-A which is a file identified by 
such an identifier A. 

Then, the request handling unit 136 handles this 
display request (step S52), and the file request unit 132 
transmits the file transfer request for the file-A in the 25 
HTTP format to the file server program 150 (step S53). 
Thefile server program 150 transfers the file-A specified 
by the file transfer request from the file request unit 1 32 
to the file requesting client 120. In this case, if thefile list 
corresponding to the file-A which is specified by the file 30 
transfer request is possessed by thefile server 110, this 
file list is transferred to the file requesting client 120, 
either alone or together with the file-A. Here, it is 
assumed that thefile list is to be transferred alone. 

Consequently, the file received at the file receiving 
unit 133 can come in two types. Namely, the file list and 
the ordinary file (the file-A in this example) which is not 
the file list. An example of the file list in this case is the 
same as that shown in Fig. 25. 

The file receiving unit 133 judges whether the 
received file is the file list or not according to the key- 
word of the received file (step S54) . If it is not the file list, 
it is the ordinary f lle-A, so that this file is displayed by the 
file display unit 135, while this file is stored Into the 
cache region 121a by the file storing unit 134 (step 
S55). Then, the file list is composed using the identifiers 
of the related files extracted from this flle-A (step S56). 
After that, at the steps S57 to S61. the multiple files 
request transmission processing to take out the Identi- 
fier of the file from the produced file list one by one and 
sequentially issue the file request for each related file is 
started. Even In a case where the file received by the file 
receiving unit 1 33 is the file list, the multiple flies request 
transmission processing is similarly carried out at the 
steps S57 to S61 by using the received file list. 

In this multiple files request transmission process- 
ing, first, the multiple files transfer request unit 138 
selects one not yet selected file from the files listed in 
the file list as a file transfer request target (step 357). 



When the file transfer request target file is selected 
(step S58 YES), the multiple files transfer request unit 
138 judges whether a type of the selected file matches 
with the transfer condition or not (step S59). The trans- 
fer condition is for preventing a wasteful transfer of a file 
of a type which cannot be utilized at the tile requesting 
client 120, in consideration to the display and execution 
capability of the file requesting client 120, and deter- 
mined In advance according to types of files such as 
static Image files, video Image files, audio files, etc.. and 
the display and execution capability of the file request- 
ing client 120. 

For example, in a case of using a display which can- 
not display the video Image, the video Image file does 
not satisfy the transfer condition. In a case of using the- 
file requesting client 120 which does not have a function 
for executing the audio data, the audio file does not sat- 
isfy the transfer condition. 

When a type of the selected file does not satisfy the 
transfer condition, the steps S57 to S59 are executed 
again, to make the selection of another file and the 
judgement as to whether that another file satisfies the 
transfer condition or not. 

When a type of the selected file satisfies the trans- 
fer condition, the file request unit 132 transmits the file 
transfer request for the specified file in the HTTP format 
to the file server program 1 50 (step S60). The file server 
program 150 then transfers the file specified by the file 
transfer request from the file request unit 132 to the file 
requesting client 120. This file is received by the file 
receiving unit 133, and stored into the cache region 
121a by the file storing unit 134 (step S61). In a case 
where the file received at the step S61 Is the file list, the 
file received first at the step S61 can be the file-A. and 
in such a case, the screen display of the flle-A is also 
carried out by the file display unit 1 35. 

The processing of the steps S57 to S61 is repeat- 
edly executed until there is no more, not yet selected file 
among the files listed in the file list, and every time one 
file selection is made, whether the transfer condition 
holds or not Is judged. 

In this manner, according to the file transfer method 
in the procedure of Fig. 28, it is possible to transfer only 
those files which are selected according to the file type 
and the display and execution capability of the file 
requesting client 120 from the file server 1 10 to the file 
requesting client 120. so that It becomes possible to 
prevent the waste of the storage medium 121 due to the 
transfer of files that cannot be utilized at the file request- 
ing client 120 and the meaningless increase of traffic In 
a network. 

Next, with reference to the flow chart of Fig. 29, the 
fourth concrete example of the operation procedure for 
the file display program 1 30 will be described. The third 
example described above is for a case in which the mul- 
tiple files transfer request unit 138 for transferring only 
those files which match with the transfer condition is 
provided in thefile requesting client 120 in advance, but 
this operation procedure is for a case in which the mul- 
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tiple files transfer request unit 138 is not provided in the 
file requesting client 120 from the beginning and its pro- 
gram is to be transferred from the file server 1 10 to the 
file requesting client 120. 

First, the user or program requests the transfer and 5 
the display of the file by issuing the file transfer request 
(step S71). For this purpose, it suffices to use the URL ' 
as described above which is an identifier for uniquely 
identifying the file. For example, when the URL is spec- 
ified as "http://isl.rdc.tochina.co.jp/index.htmr'. it is pos- io 
sible to uniquely identify the file tor which the transfer 
protocol is the HTTP, the server (connection destination 
file server name) is "isl.rdc.toshiba.co.jp", and the file 
name is "index.html". In the following, it is assumed that 
the requested file is a file-A which is a file identified by 75 
such an Identifier A. 

Then, the request handling unit 136 handles this 
display request (step S72), and the file request unit 132 
transmits the file transfer request for the file-A in the 
HTTP format to the file server program 150 (step S73). 20 
The file server program 1 50 transfers the file-A specif ied 
by the file transfer request from the file request unit 1 32 
to the file requesting client 120. In this case, if the file list 
corresponding to the file-A which is specified by the file 
transfer request is possessed by the file server 1 1 0. this 25 
file list is transferred to the file requesting client 120. 
either alone or together with the file-A. Also, when the 
file-A is a file which has the multiple files transfer pro- 
gram for realizing a function to transfer the multiple files, 
this file-A is transferred to the file requesting client 120. 30 

Consequently, the file received at the file receiving 
unit 133 can come in three types. Namely, the file which 
has the multiple files transfer program for realizing a 
function to transfer the multiple files, the file list, and the 
ordinary file. An example of the file which has the multi- 35 
pie files transfer program in this case is the same as that 
shown in Fig. 27. 

The file receiving unit 133 judges a type of the 
received file (steps S74 and S75). If it is the file list, 
there is no multiple files transfer function in the file 40 
requesting, client 120. so that a display of an error mes- 
sage is made and the operation is terminated (step 
S76). If it is the ordinary file (file-A), the multiple files 
transfer request processing is not carried out, and the 
received file-A is displayed by the file display unit 135 45 
while the received file-A is stored into the cache region 
1 21 a by the file storing unit 1 34 and the operation is ter- 
minated (step S77). 

If it is the file-A which contains the multiple files 
transfer program, the control is shifted to that multiple so 
files transfer program, and the following processing is 
carried out. 

Namely the multiple files transfer program first dis- 
plays the file-A while storing the file-A into the cache 
region 121a. and transmits the file transfer request for ss 
requesting the file list specified by the file list name 1 902 
to the file server 1 10 by using the file request unit 132 
(step S78). By means of this, the file is transferred from 
the file server 1 10. and received at the file receiving unit 



133. If the file received at the file receiving unit 133 is 
not the file list, it is judged as an error (steps S79 and 
S76). If it is the file list, the multiple files request trans- 
mission processing of the steps S80 to S84 using the 
received file list is started under the control of the multi- 
ple, files transfer program. 

In this multiple files request transmission process- 
ing, first, the multiple files transfer program selects one 
not yet selected file from the files listed in the file list as 
a file transfer request target (step S80). When the file 
transfer request target file is selected (step S81 YES), 
the multiple files transfer program judges whether a type 
of the selected file matches with the transfer condition 
or not (step S82). The transfer condition Is for prevent- 
ing a wasteful transfer of a file of a type which cannot be 
utilized at the file requesting client 120, in consideration 
to the display and execution capability of the file 
requesting client 120, and determined in advance 
according to types of files such as static image files, 
video image files, audio files, etc., and the display and 
execution capability of the file requesting client 1 20. 

When a type of the selected file does not satisfy the 
transfer condition, the steps S80 to S82 are executed 
again, to make the selection of another file and the 
judgement as to whether that another file satisfies the 
transfer condition or not. 

When a type of the selected file satisfies the trans- 
fer condition, the multiple files transfer program trans- 
mits the file transfer request for that file in the HTTP 
format to the file server program 150 by using the file 
request unit 1 32 (step S83). The file server program 1 50 
then transfers the file specified by the file transfer 
request from the file request unit 1 32 to the file request- 
ing client 120. This file is received by the file receiving 
unit 133, and stored into the cache region 121a by the 
file storing unit 134 (step S84). 

The processing of the steps S80 to S84 is repeat- 
edly executed until there is no more not yet selected file 
among the files listed in the file list, and every time one 
file selection is made, whether the transfer condition 
holds or not is judged. 

In this manner, according to the file transfer method 
in the procedure of Fig. 29, it is possible to transfer only 
the selected files from the file server 110 to the file 
requesting client 120, by determining in advance the 
transfer condition according to the file type and the dis- 
play and execution capability of the file requesting client 
120, so that it becomes possible to prevent the waste of 
the storage medium 121 due to the transfer of files that 
cannot be utilized at the file requesting client 120 and 
the meaningless increase of traffic in a network. 

Refemng now to Fig. 30 to Fig. 33, the fourth 
embodiment of a file transfer method, a file server 
device, and a file requesting client device according to 
the present invention will be described in detail. 

This fourth embodiment is directed to a modification 
of the third embodiment described above, which stores 
concatenated files each of which is formed from multiple 
files, or compressed concatenated files, in the storage 
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medium 1 56 of the file server 1 1 0. instead of the f il e lists 
1 12. or the files 111 and the file lists 1 12 used in the 
third embodiment. 

Fig. 30 shows a configuration of an information 
communication system in this fourth embodiment and 
functional configurations of programs used in this sys- 
tem, in which the multiple related files are concatenated 
in advance in the file server 110 and this concatenated 
file is transferred from the file server 1 iO in response to 
the file transfer request from the file requesting client 
120. rather than sequentially issuing the multiple file 
transfer requests. 

In the system of Fig. 30, on the file server 110. a file 
server program 150 is operating. This file server pro- 
gram 150 comprises a request handling unit 151 and a 
request processing unit 152, while the storage medium 
1 56 stores the files 1 1 1 and the concatenated files 1 1 4. 
The request handling unit 151 is a program for handling 
a request from a file display program 130 operating on 
the file requesting client 120. The request processing 
unit 152 is a program for carrying out actual processing 
according to the requests handled by the request han- 
dling unit 1 51 . For example, when the request harxlling 
unit 151 handles the file transfer request 140. the corre- 
sponding file 1 1 1 or concatenated file 114 is retrieved 
from the storage medium 156. and when this file is 
found, the file transfer 141 is carried out. 

On the file requesting client 120. the file display pro- 
gram 130 is operating. This file display program 130 has 
a concatenated file extracting unit 139 instead of the 
multiple files transfer request unit 138 of Fig. 23. This 
concatenated file extracting unit 139 is a program for 
extracting individual files from the concatenated file 
received by the file receiving unit 1 33. The rest of the file 
display program 130 is substantially the same as that of 
Fig. 23. 

Next, with reference to the flow chart of Fig. 31 , the 
first concrete example of the operation procedure for the 
file display program 130 in the system of Fig. 30 will be 
described. 

First, the user or program requests the transfer and 
the display of the file by issuing the file transfer request 
(step S91). For this purpose, it suffices to use the URL 
as described above which is an identifier for uniquely 
identifying the file. For example, when the URL is spec- 
ified as "http://isl.rdc.tochina.co.jp/index.htmr\ it is pos- 
sible to uniquely Identify the file for which the transfer 
protocol Is the HTTP, the server (connection destination 
file server name) is "isl.rdc.toshiba.co.jp". and the file 
name is "index.htmr. In the following, It Is assumed that 
the requested file is a f ile-A which is a file Identified by 
such an Identifier A. 

Then, the request handling unit 136 handles this 
display request (step S92). and the file request unit 132 
transmits the file transfer request for the file-A in the 
HTTP format to the file server program 150 (step S93). 
The file server program 1 50 transfers the file-A specified 
by the file transfer request from the file request unit 132 
to the file requesting client 120. In this case, if the con- 



catenated file corresponding to the file-A which is spec- 
ified by the file transfer request is possessed by the file 
server 110. this concatenated file is transfen-ed to the 
file requesting client 120. 

5 Consequently, the file received at the file receiving 
unit 133 can come in two types. Namely, the concate- 
nated file formed by concatenating multiple files and the 
ordinary file (the file-A in this example). In this example, 
the concatenated file is to be formed by concatenating 

10 multiple compressed files where each compressed file 
is obtained by compressing each file separately. An 
example of the concatenated file in this case is shown in 
Fig. 32. 

In the concatenation file 3200 of Fig, 32, <CON- 

75 CATENATE) is a header indicating that this file is the 
concatenated file. Separately compressed files are con- 
catenated with the file-A specified by the file request at 
a top. Each file is given by an identifier for uniquely iden- 
tifying this file, a file size after compression, and the 

20 compressed file itself. 

The file receiving unit 133 judges whether the 
received file is the concatenated file or not (step S94). If 
it is the ordinary file-A. this file-A is displayed by the file 
display unit 135, while this file-A is stored into the cache 

25 region 121a by the file storing unit 134 and the opera- 
tion is terminated (step S95). If it is the concatenated 
file, the processing for receiving that concatenated file is 
continued by the file receiving unit 133 (step S96). 
While the concatenated file is transferred from the 

30 file server 110 to the file requesting client 120 (step 
S96b NO), the file display program 130 judges whether 
the transfer interrupt condition holds or not (step S97). 
The transfer interrupt condition is for limiting an amount 
of utilization of the storage medium 121 of the file 

35 requesting client 120 or the communication time 
through the network. It is preferable to judge that the 
transfer interrupt condition holds when a total data size 
of the files transferred from the file server 1 10 exceeds 
a prescribed value, or when the file transfer time 

40 exceeds a prescribed value, or else when an explicit 
transfer interrupt request is received from the user or 
program. 

To be more specific, when it is desired to receive 
only data up to an amount less than or equal to a partic- 

45 ular value, a data amount of the received data can be 
measured at the file receiving unit 133. and the transfer 
can be interrupted when the measured data amount 
reaches the particular value. On the other hand when it 
is desired to maintain a size of a vacant region in the 

50 storage medium 121 at a particular value, the upper 
limit of a data size that can be received can be deter- 
mined from a current vacant capacity for example, and 
the transfer can be interrupted when the data amount 
received at the file receiving unit 133 reaches to that 

55 upper limit. Alternatively, in a case of judging that the 
transfer interrupt condition holds when a particular time 
has elapsed since the file transfer is requested, a timer 
can be set up to issue an interrupt when a particular 
time has elapsed since the transfer request Is transmit- 
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ted, and the transfer can be interrupted when the inter- 
rupt is received. It is also possible to detect the received 
data amount by using the data size information for each 
compressed file contained in the concatenated file. 

When the transfer interrupt condition holds (step 5 
S97 YES), the receiving processing is interrupted at 
that point, and the concatenated file extracting unit 139 
extracts each individual file from a portion of the con- 
catenate file which is successfully transferred, and 
each extracted individual file is stored into the cache io 
region 121a by the file storing unit 134 (step S98). On 
the other hand, when the transfer of the entire concate- 
nated file Is completed while the transfer Interrupt condi- 
tion did not hold during the transfer of this concatenated 
file (step S96b YES), the concatenated file extracting 75 
unit 139 extracts each individual, file from the entire 
concatenated file to recover all the files constituting this 
concatenated file, and each extracted individual file is 
stored into the cache region 121a by the file storing unit 
134 (step S99). 20 

According to the file transfer method in the proce- 
dure of Fig. 31 , when the transfer is interrupted in a mid- 
dle of transferring the file having the URL 
"http://isl.rdc.toshiba.co.jp/newspa- 
per/image/imagel.gif" in the concatenated file shown in 25 
Fig. 32, for example, it is possible for the file requesting 
client 120 to recover and utilize the files up to a file that 
immediately precedes the interrupted one, that is. the 
file having the URL "http://isl.rdc.toshiba.co.jp/newspa- 
per/article2.html". 30 

Next, with reference to the flow chart of Fig. 33. the 
second concrete example of the operation procedure for 
the file display program 1 30 in the system of Fig. 30 will 
be described. This operation procedure is for a case in 
which the concatenated file extracting unit 139 is not 35 
provided in the file requesting client 120 from the begin- 
ning and its program is to be transferred from the file 
server 1 10 to the file requesting client 120. 

First, the user or program requests the transfer and 
the display of the file by issuing the file transfer request 40 
(step S101). For this purpose, it suffices to use the URL 
as described above which is an Identifier for uniquely 
identifying the file. For example, when the URL is spec- 
ified as "http:/Aisl.rdc.tochina.co.jp/index.html". it is pos- 
sible to uniquely identify the file for which the transfer 45 
protocol is the HTTP, the server (connection destination 
file server name) is "isl.rdc.toshiba.co.jp", and the file 
name is "index.html". In the following, it is assumed that 
the requested file is a f ile-A which is a file identified by 
such an identifier A. 50 

Then, the request handling unit 136 handles this 
display request (step Si 02). and the file request unit 
1 32 transmits the file transfer request for the f ile-A in the 
HTTP format to the file server program 1 50 (step S1 03). 
The file server program 1 50 transfers the f ile-A specified 55 
by the file transfer request from the file request unit 132 
to the file requesting client 120. In this case, if the con- 
catenated f fle con'esponding to file f ile-A which is spec- 
ified by the file transfer request is possessed by the file 



server 1 10 and this concatenated file contains the con- 
catenated file extracting program, this concatenated file 
containing the concatenated file extracting program is 
transferred to the file requesting client 120. 

Consequently, the file received at the file receiving 
unit 133 can come in two types. Namely, the concate- 
nated file containing the concatenated file extracting 
program and the ordinary file (the file-A in this example). 
In this example, the concatenated file is to be formed by 
concatenating multiple compressed files where each 
compressed file is obtained by compressing each file 
separately, just as described above in relation to Fig. 32. 
In this concatenated filed the concatenated file extract- 
ing program is contained by the similar format as that 
described above in relation to Fig. 27 (except that the 
file list is not contained in this case). 

The file receiving unit 133 judges whether the 
received file is the concatenated file which includes the 
concatenated file extracting program or not (step S104). 
If it is the ordinary file-A, this file-A is displayed by the 
file display unit 135, while this file-A is stored into the 
cache region 121a by the file storing unit 134 and the 
operation is terminated (step S105). If it is the concate- 
nated file which includes the concatenated file extract- 
ing program, the processing for receiving that 
concatenated file is continued by the file receiving unit 
133 (step SI 06). 

While the concatenated file is transferred from the 
file server 110 to the filed requesting client 120 (step 
SI 06b NO), the file display program 1 30 judges whether 
the transfer interrupt condition holds or not (step Si 07). 
The transfer interrupt condition is for limiting an amount 
of utilization of the storage medium 121 of the file 
requesting client 120 or the communication time 
through the network. It is judge that the transfer interrupt 
condition holds when a total data size of the files trans- 
ferred from the file server 110 exceeds a prescribed 
value, or when the file transfer time exceeds a pre- 
scribed value, or else when an explicit transfer interrupt 
request is received from the user or program. 

When the transfer interrupt condition holds (step 
SI 07 YES), the receiving processing is interrupted at 
that point, and the concatenated file extracting program 
extracts each individual file from a portion of the con- 
catenated file which is successfully transferred, and 
each extracted individual file is stored into the cache 
region 121a by the file storing unit 134 (step S108). On 
the other hand, when the transfer of the entire concate- 
nated file is completed while the transfer interrupt condi- 
tion did not hold during the transfer of this concatenated 
file (step SI 06b YES), the concatenated file extracting 
program extracts each individual file from the entire con- 
catenated file to recover all the files constituting this 
concatenated file, and each extracted individual file is 
stored into the cache region 121a by the file storing unit 
134 (step SI 09). 

Note that, for the system of Fig. 30, an exemplary 
case of transferring the concatenated file in which files 
are compressed file by file has been described, but it is 
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also possible to transfer the concatenated file which is 
not compressed in such a manner and formed by con- 
catenating multiple files with the file specified by the file 
transfer request at a top. from the file server 1 10 to the 
file requesting client 120. s 

In such a case, the file-A requested by the user is 
transferred to the file requesting client 120 first, so that 
even when the transfer of the concatenated file is inter- 
rupted in a middle as the transfer interrupt condition 
comes to hold, it is highly likely that the transfer of at io 
least the file^A requested by the user Is completed by 
then, so that the file requesting client 120 can utilize at 
least the file-A requested by the user in most cases. 

As described, according to the third and fourth 
embodiments, in the system for transferring the file from is 
the server to the client and displaying the file at the cli- 
ent, it is possible to interrupt the transfer in a case 
where the file transfer is not fast or in a case where a 
vacant region of the storage medium possessed by the 
client is not large, while It is possible for the client to use so 
those files whose transfer is completed at a time of 
interruption, both in a base of transferring multiple files 
and in a case of transferring multiple files concatenated 
into one file: In addition, it is also possible to transfer 
only those files which can be utilized at the client 25 
according to the file display and execution capability of 
the client. 

It is also to be noted that the above described 
embodiments according to the present invention may be 
conveniently implemented using a conventional general 30 
purpose digital computer programmed according to the 
teachings of the present specification, as will be appar- 
ent to those skilled in the computer art. Appropriate soft- 
ware coding can readily be prepared by skilled 
programmers based on the teachings of the present dis- 35 
closure, as will be apparent to those skilled in the soft- 
ware art. 

In particular, each one of the file server program 
no and the file display program 130 of each embodi- 
ment can be conveniently implemented in a form of a 40 
software package. 

Such a software package can be a computer pro- 
gram product which employs a storage medium includ- 
ing stored computer code which is used to program a 
computer to perform the disclosed function and process 45 
of the present invention. The storage medium may 
Include, but is not limited to, any type of conventional 
floppy disks, optical disks, CD-ROMs, magneto-optical 
disks, ROMs. RAMs, EPROMs, EEPROMs. magnetic or 
optical cards, or any other suitable media for storing so 
electronic instructions. 

It is also to be noted that, besides those already 
mentioned above, many modifications and variations of 
the above embodiments may be made without depart- 
ing from the novel and advantageous features of the ss 
present invention. Accordingly, all such modifications 
and variations are intended to be included within the 
scope of the appended claims. 



503 A2 40 
Claims 

1 . A method for transferring files from a file server to a 
file requesting client, comprising the steps of: 

(a) making a file request indicating a desired 
file, from the file requesting client to the file 
server; 

(b) transferring a file list of files related to the 
desired file indicated by the file request, from 
the file server to the file requesting client: 

(c) making a transfer request requesting a 
transfer of files according to the file list, from 
the file requesting client to the file server; and 

(d) transferring the files requested by the trans- 
fer request, from the file server to the file 
requesting client. 

2. The method of claim 1 , wherein the step (b) trans- 
fers the file list of hypermedia files which are linked 
with the desired file. 

3. The method of claim 1 , further comprising the step 
of: 

(e) transferring a program capable of making 
the transfer request according to the file list, 
from the file server to the file requesting client, 
wherein the step (c) makes the transfer request 
by executing said program on the file request- 
ing client. 

4- The method of claim 1 . further comprising the steps 
of: 

(f) judging whether a prescribed transfer inter- 
rupt condition holds or not for the transfer of the 
files at the step (d); and 

(g) interrupting the transfer of the files at the 
step (d) when the step (f) judges that the pre- 
scribed transfer interrupt condition holds. 

5- The method of claim 4, wherein the step (f) judges 
that the prescribed transfer interrupt condition holds 
when a total data size transferred by the step (d) 
exceeds a prescribed value. 

6. The method of claim 4, wherein the step (f) judges 
that the prescribed transfer interrupt condition holds 
when a transfer time taken by the step (d) exceeds 
a prescribed value. 

7. The method of claim 4, wherein the step (f) judges 
that the prescribed transfer interrupt condition holds 
when an interrupt command Is issued by a user of 
the file requesting client. 

8. The method of claim 1 , further comprising the step 
of: 
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(h) selecting files which match a transfer condi- 
tion prescribed according to types of the files 
and a display and execution capability of the 
file requesting client, from the files listed in the 
file list, wherein the step (c) makes the transfer 5 
request for the selected files and the step (d) 
transfers the selected files. 

A file server device for providing files according to 
requests from a client, comprising: 10 



a storage medium for storing files that can be 
provided by the file server device and a file list 
of files related to each stored file; 
receiving means for receiving a file request 
indicating a desired file and a transfer request 
requesting a transfer of files from the client; 
and 

transmitting means for transmitting to the client 
the file list corresponding to the desired file 
indicated by the file request when the receiving 
means receives the file request, and the files 
requested by the transfer request when the 
receiving means receives the transfer request. 
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comprising: 

transfer interrupt means for judging whether a 
prescribed transfer interrupt condition holds or 
not for the transfer of the files from the file 
server, and interrupting the transfer of the files 
from the file server when the prescribed trans- 
fer interrupt condition holds. 

15. The file requesting client device of claim 14, 
wherein the transfer interrupt means judges that the 
prescribed transfer interrupt condition holds when a 
total data size transferred from the file server 
exceeds a prescribed value. 

16. The file requ^ing client device of claim 14, 
wherein the transfer inten'upt means judges that the 
prescribed transfer interrupt condition holds when a 
transfer time taken by the file server exceeds a pre- 
scribed value. 
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10. The file server device of claim 9, wherein the stor- 
age medium stores the file list of hypermedia files 
which are linked with each stored file. 

1 1 . The file server device of claim 9, further comprising: 

checking means for checking whether the client 
has a function for processing the file list, 
wherein the transmitting means transmits the 
file list when the checking means judges that 
the client has the function for processing the 
file list. 

1 2. A file requesting client device for receiving files pro- 
vided by a file server, comprising: 

file request means for making a file request 
indicating a desired file, to the file server; 
receiving means for receiving an information 
transmitted from the file, server in response to 
the file request; and 

transfer request means for making a transfer 
request for requesting a transfer of files accord- 
ing to a file list of files related to the desired file 
indicated by the file request, to the file server, 
when the information received by the receiving 
means is the file list. 



13. The file requesting client device of claim 12. 
wherein the receiving means receives the informa- 55 
tion which is the file list of hypermedia files which 
are linked with the desired file. 

14, The file requesting client device of claim 12. further 
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17. The file requesting client device of claim 14, 
wherein the transfer interrupt means judges that the 
prescribed transfer interrupt condition holds when 
an interrupt command is issued by a user of the file 
requesting client device. 

18. The file requesting client device of claim 12, further 
comprising: 

selection means for selecting files which match 
a transfer condition prescribed according to 
types of the files and a display and execution 
capability of the file requesting client device, 
from the files listed in the file list, wherein the 
transfer request means makes the transfer 
request for the selected files. 

19. An article of manufacture, comprising: 

a computer usable medium having computer 
readable program code means embodied 
therein for causing a computer to function as a 
file server for providing files according to 
requests from a client, the computer readable 
program code means including: 

first computer readable program code 
means for causing said computer to 
receive a file request indicating a desired 
file and a transfer request requesting a 
transfer of files from the client; and 
second computer readable program code 
means for causing said computer to trans- 
mit to the dient a file list of files related to 
the desired file indicated by the file request 
when the first computer readable program 
code means receives the file request, and 
the files requested by the transfer request 
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when the first computer readable program steps of: 

code means receives the transfer request. 



20. An article of manufacture, comprising: 

a computer usable medium having computer 
readable program code means embodied 
therein for causing a computer to function as a 
file requesting client for receiving files provided 
by a file server, the computer readable program 
code means including: 



10 



first computer readable program code 
means for causing said computer to make 
a file request indicating a desired file, to is 
the file server; 

second computer readable program code 
means for causing said computer to 
receive an information transmitted from the 
file server in response to the file request; 20 
and 

third computer readable program code 
means for causing said computer to make 
a transfer request for requesting a transfer 
of files according to a file list of files related 25 
to the desired file indicated by the file 
request to the file server, when the infor- 
mation received by the second computer 
readable program code means is the file 
list. 30 

21 . A method for transferring files from a file server to a 
file requesting client, conprising the steps of: 
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(a) making a request indicating a desired file, 
from the file requesting client to the file server; 

(b) transferring a concatenated file formed by 
concatenating files related to the desired file 
indicated by the request, from the file server to 
the file requesting client; and 

(c) extracting individual files from the concate- 
nated file at the file requesting client. 



22. The method of claim 21, wherein the step (b) trans- 
fers the concatenated file formed by concatenating 45 
hypermedia files which are linked with the desired 
file. 

23. The method of claim 21 , further comprising the step 

of: 50 

(d) transferring a program capable of extracting 
the individual files from the concatenated file, 
from the file server to the file requesting client, 
wherein the step (c) extracts the individual files 55 
by executing said program on the file request- 
ing client. 

24. The method of claim 21, further comprising the 



(e) judging whether a prescribed transfer inter- 
rupt condition holds or not for a transfer of the 
concatenated file at the step (b); and 

(f) interrupting the transfer of the concatenated 
file at the step (b) when the step (e) judges that 
the prescribed transfer interrupt condition 
holds. 

25. The method of claim 24, wherein the step (e) 
judges that the presaibed transfer interrupt condi- 
tion holds when a total data size transferred by the 
step (b) exceeds a prescribed value. 

26. The method of claim 24, wherein the step (e) 
judges that the prescribed transfer interrupt condi- 
tion holds when a transfer time taken by the step (b) 
exceeds a prescribed value. 

27. The method of claim 24, wherein the step (e) 
judges that the prescribed transfer interrupt condi- 
tion holds when an interrupt command is issued by 
a user of the file requesting client. 

28. The method of claim 24, wherein the step (b) trans- 
fers the concatenated file in such a form that the 
step (c) can extract the individual files contained in 
a part of the concatenated file already transferred 
when the transfer of the concatenated file is inter- 
rupted by the step {fj. 

29. The method of claim 24, wherein the step (b) trans- 
fers the concatenated file in which the desired file 
indicated by the request is contained at a top of the 
concatenated file. 

30. A file server device for providing files according to 
requests from a client, comprising: 

a storage medium for storing files that can be 
provided by the file server device, and a con- 
catenated file formed by concatenating files 
related to each stored file; 
receiving means for receiving a request indicat- 
ing a desired file from the client; and 
transmitting means for transmitting to the client 
the concatenated file corresponding to the 
desired file indicated by the request and a pro- 
gram for extracting individual files from the con- 
catenated file. 

31. The file server device of claim 30. wherein the stor- 
age medium stores the concatenated file formed by 
concatenating hypermedia files which are linked 
with each stored file. 

32. The file server device of claim 30, further compris- 
ing: 
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checking means for checking whether the client 
has a function for processing the concatenated 
file, wherein the transmitting means transmits 
the concatenated file when the checking 
means judges that the client has the function 
for processing the concatenated file. 

33. A file requesting client device for receiving files pro- 
vided by a file server, comprising: 

request means for making a request indicating 
a desired file to the file server; 
receiving means tor receiving an information 
transmitted from the file server in response to 
the file request; and 

extracting means for extracting individual files 
from a concatenated file formed by concatenat- 
ing files related to the desired file indicated by 
the request, when the information received by 
the receiving means is the concatenated file. 



34. The file requesting client device of claim 33, 
wherein the receiving means receives the informa- 
tion which is the concatenated file formed by con- 
catenating hypermedia files which are linked with 25 
the desired file. 

35. The file requesting client device of claim 33. 
wherein the extracting means extracts the individ- 
ual files by executing a program for extracting the 3o 
individual files from the concatenated file which is 
transmitted from the file server. 

36. The file requesting client device of claim 33, 
wherein the extracting means extracts the Individ- 3s 
ual files by executing a program for extracting the 
individual files from the concatenated file which is 
provided at the file request client device in advance. 

37. The file requesting client device of claim 33, further 4o 
comprising: 

transfer interrupt means for judging whether a 
prescribed transfer interrupt condition holds or 
not for a transfer of the concatenated file from 45 
the file server, and interrupting the transfer of 
the concatenated file from the file server when 
the prescribed transfer inten'upt condition 
holds. 

50 

38. The file requesting client device of claim 37, 
wherein the transfer interrupt means judges that the 
prescribed transfer interrupt condition holds when a 
total data size transferred from the file server 
exceeds a prescribed value. 55 

39. The file requesting client device of claim 37. 
wherein the transfer interrupt means judges that the 
prescribed transfer interrupt condition holds when a 



transfer time taken by the file server exceeds a pre- 
scribed value. 

40. TTie file requesting client device of claim 37, 
wherein the transfer interrupt means judges that the 
prescribed transfer interrupt condition holds when 
an interrupt command is issued by a user of the file 
requesting client device. 

41. The file requesting client device of claim 33, 
wherein the receiving means receives the concate- 
nated file in such a form that the extracting means 
can extract the individual files contained in a part of 
the concatenated file already transferred when the 
transfer of the concatenated file is interrupted by 
the transfer interrupt means. 

42. The file requesting client device of claim 33, 
wherein the receiving means receives the concate- 
nated file in which the desired file indicated by the 
request Is contained at a top of the concatenated 
file. 

43. An article of manufacture, comprising: 

a computer usable medium having computer 
readable program code means embodied 
therein for causing a computer to function as a 
file server for providing files according to 
requests from a client, the computer readable 
program code means including: 

first computer readable program code 
means for causing said computer to 
receive a request indicating a desired file 
from the client; and 

second computer readable program code 
means for causing said computer to trans- 
mit to the client a concatenated file formed 
by concatenating files related to the 
desired file indicated by the request and a 
program for extracting individual files from 
the concatenated file. 

\. An article of manufacture, comprising: 

a computer usable medium having computer 
readable program code means embodied 
therein for causing a computer to function as a 
file requesting client for receiving files provided 
by a file server, the computer readable program 
code means including: 

first computer readable program code 
means for causing said computer to make 
a request indicating a desired file to the file 
server; 

second computer readable program code 
means for causing said computer to 
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receive an information transmitted from the 
file server in response to the file request; 
and 

third computer readable program code 
means for causing said computer to extract s 
individual files from a concatenated file 
formed by concatenating files related to 
the desired file indicated by the request, 
when the information received by the sec- 
ond computer readable program code 10 
means is the concatenated file. 
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